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Handling begins 
with the arrival of 
raw materials. Here 
“hampers” of bulbs 
are being unloaded 
from freight car to 
storage via gravity 
conveyor. Herring- 
bone rollers slow 
up the speed at 
which the cartons 
travel down the 
steep incline, keep 
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hampers away from 
the edges, and mini- 
mize the danger of 
breakage. This is 
one of three han- 
dling installations 
which make it pos- 
sible to spot three 
cars on the tracks 
alongside the build- 
ing and to unload 
them simultaneously 
to storage areas 


One Plant to Do the Work of Two— 
CONVEYORS DID IT 


W. C. Hipple 


Manager, Westinghouse Lamp Company 
Trenton,N. J. 


plus the necessity of concentrating manufacturing 
activities, made it expedient in the early part of 
1932 to consolidate two Westinghouse Lamp factories 
which were making similar products. The consolidation 
was effected in the Trenton plant, and practically all the 


Ces AIN CHANGES in warehouse distribution, 


“bread and butter” lamps—those enjoying widest use— - 


are now made here. 

The factory building at Trenton is four stories high, 
80 by 500 ft., and has five floors including the basement. 
When constructed some fifteen years ago, it was designed 
to manufacture 40,000 incandescent lamps a day, but 
the pressure of demand during recent boom times had 


made it necessary to increase the output to 100,000, 
regarded since 1930 as the maximum. To absorb the - 
output of another plant, however, production had to be 
stepped up to 200,000 lamps per day—an increase of 100 
per cent. The change was made with a minimum of 
disturbance and was largely the result of improved 
handling methods. By adding half again as much 
handling equipment, we were able to double our output 
without adding one foot to existing manufacturing space. 

Before we could go ahead with plans to increase pro- 
duction by improving our handling, we had to rearrange 
the storage area for materials and parts, which included 
the entire basement. Unnecessary aisles were removed 








On the receiving end of one of the three conveyors used in un- 
loading. Here knocked-down cartons are placed on skids and 
trucked to storage sections. Storage area that seemed stretched 
to the limit, is still ample. Improved handling and closer con- 
trol over the arrival of materials have contributed to better 
utilization of existing space 


Two freight elevators that carry only “through” 
traffic bring the fifteen separate items that go 
to make up lamps from storage in the basement 
to the production department on the fourth 
floor. Here are 36 manufacturing groups, each 
a complete factory in miniature, where the 
incandescent lamps are assembled and packed. 
The output of these groups is handled on two 
belt conveyors, worm driven at a speed of 
60 ft. a minute. For safety’s sake each may be 
stopped anywhere along the line by pulling the 
cord that runs full length overhead 


The finished product moves without intermediate 
handling from the power-driven belts to gravity 
roller conveyors, one of which is shown here. 
The lamps are now on the way to a special 
sampling inspection in the Mazda service de- 
partment; each lamp, incidentally, was given a 
final burning test before being inserted in its 
wrapper and placed in the carton. Before pro- 
duction was doubled, one belt and one gravity 
conveyor sufficed. Another conveyor of each 
type has been added to take care of the increased 
output. It’s 210,000 lamps a day 


to enlarge actual floor area for storage. By installing a 
new doorway in a fire wall, we eliminated a detour and 
gave skid trucks a straight road. Storage area, which 
seemed filled to capacity before production was doubled, 
is still ample for the necessary month’s supply of 
materials and parts. 

Other factors, however, have contributed to efficient 
utilization of available storage area. Closer control over 
the arrival of shipments assures storage space and 
prevents raw materials from piling up. Making the 
widely used 10- to 100-watt lamps here assures a con- 
stant demand for raw materials which provides storage 
room for new shipments almost daily. 

Freight tracks running alongside the building bring in 
most of the raw materials. Three gravity conveyors 
empty into the basement; three cars may thus be un- 
loaded simultaneously. All materials, except glass tubing, 
are unloaded on these conveyors and placed on skids 
which are picked up by lift trucks and deposited in their 
respective storage sections. Because of the steep decline 
from cars to basement, herringbone conveyors were 
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installed to slow up the speed of descending cases and 
minimize the danger of breakage. 

Since the conveyor equipment was increased only 50 
per cent to take care of the 100 per cent increase in 
production, it was necessary to short-circuit materials 
handling wherever practical. The movement of materials 
difficult to handle was therefore analyzed for possible 
simplification. 

The bases of lamps, for example, are shipped in paper 
drums from Belleville, N. J., some 55 miles away. The 
drums weigh 200 lb. Unloading them from railway cars 
has always entailed no small amount of trouble. Today, 
motor trucks that deliver finished lamps to distributing 
outlets in the greater metropolitan area stop in Belle- 
ville on return trips, pick up drums of bases, and deposit 
them on the outside shipping platforms at Trenton. They 
are then unloaded directly on skids and transported to 
storage. 

Another short cut was made by completely revising 
the old method of handling argon and nitrogen gas used 
in gas-filled lamps. Nineteen manufacturing groups, 
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making gas-filled lamps every day, constitute a large 
demand. Supplied in cylinders, the gas was formerly 
attached to manifolds of a purifying apparatus located 
on the third floor. From this point the gas passed through 
pipes to individual machines in the manufacturing groups. 

Gas tanks are heavy and have always been cumber- 
some to transport from the basement to the third floor. 
In the present set-up, the tanks remain in the basement ; 
instead, the gas is piped to the manifolds of the purifying 
apparatus, and then, as before, to the machines. By 
eliminating this step in handling procedure, a consider- 
able saving of time and labor has resulted. 

Upon call, materials are transported on trucks from 
the basement to the production department on the top 
floor, using two elevators, one at either end of the 
building. These elevators are reserved for traffic in 


View on the third floor showing how the conveyors 
that serve the power-driven belts drop through the 
production floor and start the finished lamps on 
their gravity trip to the service department for 
inspection, then on to the packers who seal the 
cartons and route them to storage. The conveyors 
have been brought together, one under the other 
to save space. Curves were figured so nicely that 
the cartons take the corners on split rollers without 
scraping against the sides of the conveyors. Manu- 
facturing is held to laboratory standards. Handling 
toes the same mark 


Sampling inspection. Where Westinghouse lamps, 
like all Mazda lamps, are subjected to severe tests 
conducted by a disinterested commercial laboratory. 
Three lamps are removed at random from each car- 
ton. If there are any defects—and it’s a defect, for 
example, if the base is a degree or two out of align- 
ment—the whole carton comes off the line. One 
of the three lamps is held for a “seasoning” test in 
which it is burned at overvoltage to determine its 
life in actual service. See the empty wrapper on 
top of one of the cartons? It is refilled from a 
reserve stock at the next station 
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materials handling. To minimize useless trips, movements 
are timed so that “up” trips take loaded trucks and 
“down” trips carry the empties. 

The elevators were changed from manual to automatic 
operation in order to conserve man power. This change 
was comparatively simple because the elevators carry 
only “through” traffic, making no stops at intermediate 
floors. When we rearranged the storage area, the raw 
materials used most frequently were placed nearest the 
elevators and also in a position corresponding to the point 
of delivery on the manufacturing floor. 

Located at one end of the production floor are stamp- 
ing machines for imprinting lamp cartons and wrappers; 
a storage area for the glass tubing; a special drying 
cabinet for the storage of filament coils; a group of base- 
prefilling machines which apply cement to bases; the 
flare department where glass tubing is heated and molded 
into flares and stems; and the production office. All 
glass tubing is trucked directly from railway cars to the 
storage area on this floor. 

Four men keep the manufacturing groups supplied with 
fifteen different incandescent lamp parts. All four are 
continually busy trucking materials from the basement 
to the top floor and thence directly to the machines. 
Each day production orders indicate the materials 
necessary for the next day’s manufacturing schedules. 
Bulbs, cartons, wrappers, trade-mark stamps, bases, and 
filament mounts are the principal items necessary in the 
final manufacturing procedure of Mazda lamps. They 
are deposited at each manufacturing group in ample 
quantities so that production may never lack supplies. 

The group system of manufacture has superseded the 
departmental method. There are 36 manufacturing 
groups arranged in 3 rows of 12 each. 

Group manufacture has the advantages of conserving 
space on the production floor and simplifying the hand- 





v 


Their troubles over—they’ve passed 
inspection—the filled cartons pass on 
to the packers on the same gravity 
conveyors by which we saw them leave 
the production floor just a few minutes 
ago. The packers seal the cartons and 
route them via conveyors to storage 
areas. Some stay on the same floor; 
others descend to warehousing space 
on the second floor just below. The 
ultimate storage destination depends 
on the style and wattage of the lamps 
















ling of rush and special orders. The saving in space has 
of course made it easier to double production with the 
same floor area. Under the present set-up, one manufac- 
turing group may be designated to handle special or rush 
orders while the remaining groups continue on their 
regular schedules. In the departmental system, on the 
other hand, it would have been necessary for the special 
order to pass through every manufacturing department, 
causing unavoidable disturbance in each. 

Each manufacturing group consists of five individual 
machines—inserting, stem-making, sealing and exhaust- 
ing, basing, and finishing—comprising a complete factory 
in miniature. They are situated one after the other in a 
row running across the floor for a distance of about 15 
feet. From the beginning to the end in each of these 
tiny factories, an incandescent lamp is assembled from 
its major parts into the finished product ready for the 
market. This procedure is based on the straight-line 
principle of manufacture; the complete operation re- 
quires only five minutes. 

The output of these groups is handled on two 24-in. 
conveyors at floor level. They are worm driven at a 
speed of 60 ft. per minute, are approximately 357 ft. 
long, and can be stopped by a safety cord which runs 
full length overhead. 

One belt separates two rows of groups which are 
located on one side of an aisle that divides the production 
floor longitudinally. This aisle is the passageway used 
in moving supplies to the machines. On the other side 
of this aisle the third row of manufacturing groups is 
separated from the wall by the second belt conveyor. 
These moving belts deliver the finished product to gravity 
conveyors which drop through the floor. 

On the two gravity conveyors from the production 


Now the end. Once more on gravity 
conveyor, the finished product is re- 
ceived in the shipping department to 
await the accumulation of carload lots 
or else to pass out to the shipping 
platform and be picked up by waiting 
delivery trucks. Two men used to 
unload raw materials. Now, with 
double the quantity, there are three. 
It takes four men instead of three to 
keep the manufacturing units supplied 
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floor the finished lamps in their open cartons are carried 
down a grade of 4 in. per foot for a distance of 115 ft. 
to the Mazda service department on the floor below 
where lamps are picked at random for a rigid test pro- 
cedure. In this department, which is enclosed in a con- 
veyor loop, 36 by 60 ft., three lamps are removed from 
each carton for inspection, one of them being burned at 
overvoltage for a “seasoning” test. If defects occur, the 
entire carton is removed, and manufacturing procedure 
investigated. 

Next the cartons pass on to the packers to be sealed. 
At this point a number of conveyors form a junction 
after the manner of intricate clover-leaf intersections in 
modern highway planning. One conveyor continues to 
the floor below, while others terminate here. The packers 
route the sealed cartons along their respective conveyors 
according to the style and wattage of the lamps they 
contain. 

The materials-handling journey ends when the lamp 
cartons are received either in the shipping department 
where they await the accumulation of carload lots or pass 


out to the shipping platforms to be picked up by truck © 


for delivery to nearby sales outlets. They have traveled 
a distance of some 600 ft. on gravity and roller con- 
veyors. Without the improved handling facilities afforded 
by those same conveyors, we could never have succeeded 
in doubling the output of this plant without adding to 
floor space. When, a few years ago, we managed to 
make 100,000 lamps a day in a plant designed for 
40,000, it seemed like a tremendous accomplishment. 
Yet here we are, with the aid of modern handling equip- 
ment, turning out from 200,000 to 210,000 lamps a day— 
and turning them out, it may fairly be said, with less 
trouble than ever before. 





PROCESS CHARTS 


Frank Gilbreth once showed a process chart to a plant executive. When 
he unrolled it, it stretched clear across the room. 


“Enough,” said the executive. “I just wouldn’t be interested.” 


“But,” replied Gilbreth, “this isn’t a chart of the proposed method. It is 
an exact representation of the way you're doing it now.” . 


The process chart and its use will be discussed in a coming article. 
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How Would You Vote 


on the 


6-Hour Day? 


Myron A. Lee 


Professor and Head of Department of Industrial Engineering 
and 


Paul H. Setzler 


Graduate Student in Industrial Engineering 
Cornell University 


This survey—an especially timely one: in 
view of impending legislation—contains the 
facts that will help you adjudge the effect of 
the proposed six-hour day on your manage- 
ment problems, and includes pertinent com- 
ments from a wide range of industrialists 


and cry for change. Frequently the desire seems to be 

for any sort of change whether the facts indicate its 
desirability or not. Some suggestions are sound, others 
radical and unsound, and many represent merely the 
personal opinion or criticism of the author unsupported 
by facts or practical experience. 

If there is to be legislation for a shorter week or 
shorter day, it would seem logical to assemble the 
opinions of industrial leaders on the subject. 

With this end in view questionnaires (see Figure 1) 
were mailed to the managements of 1,200 industrial 
plants. The number selected from each class of in- 
dustry was determined in accordance with the number 
employed in each class as shown by the 1930 census. 

Industrial leaders realize that legislation of some sort 
is almost a requisite. For, if a few employers adopt, 


[: TIMES like the present there is always a great hue 


say, a 30-hour week, they might be competitively at the 
mercy of other rather unscrupulous employers who 
would still operate on the basis of a 50-hour week. To 
eliminate this possibility it would seem that legislation 
is indicated. The difficulty is so to frame this legisla- 
tion that it shall accomplish the desired end without 
disastrous results to individual groups of employers and 
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CORNELL UNIVERSITY 
Department of Industrial Engineering 
Sibley School of M.E,. 


QUESTIONNAIRE 


1. = many od do you normally employ ? Direct —_ 


eoevce Women ........ Indirect labor, Men .... bi cced 

2. How many shifts do you normally run ? .........¢. 

3. Would the six hour day be feasible in your industry or would you 
suggest some other time ? ........... How many shifts would you 
UGUONE DE 8 oves cote ceddadedaradécnances 

4, How do you think the six hour day would affect the following: 

% Increase % Decrease 
ee hR ee aden cde binre cad cbdeveds bene cevevabieencaeetes ¢ee0 
ee NOEL EE Coccccccscenccccecccsccccve 
I sige s aphis 6 c0<sele.0.0s otatesebes 6peuUsasotenens eae 
ea Tanna’ one dos 50 Ceer Secs bb Go aa nee ce amiober secedalace 
Cost of management 
ONE GUPSFVASLON.. ..ccccccccscccccccesccccccccccvesocccccceccose 

5. Would the 3 ae Technical ane Management staffs work on the 
Ole Rome Gag Ff occvccccccess WAY Pec cccvccccccvccsccccocsoscocese 


COPPER OO HEHEHE EHH HEE HEHEHE EEE EH HEHEHE EEE EHS E ES Fe 8808 


6. Would you personally be in favor of the six hour day if it were 
to be generally adopted by your industry ? ..... ..2s.205 seecee 


‘I. In the past one hundred years the average working day has decreased 
from fourteen to eight or nine. Have we in your opinion, not 
considering present cyclical unemployment, reached the point in 
this long time trend toward shorter hours where the six hour work- 
ing day is: Desirable, Adequate, and Necessary ? ..... .....seee ° 


COT HH COROT e EHH EEE EEE SHER EEE EHH SEE EH EEE ESET OHHH EE HERE 


Remarks; - Any suggestions you may give will be greatly 
appreciated, 


Company 
Position 
Signature 

















Figure 1. Here are the questions that were asked 


employees. A given length of working day, for instance, 
might be feasible and desirable in one department of a 
certain plant and almost disastrous if applied to another 
department in the same plant. 

The replies to the questionnaires, therefore, expressed 
opinions which were diversified in the extreme. An 
unexpected majority felt that the time had arrived for 
a definitely shorter working week. Many were in favor 
of a six-hour day. Most of those opposed to a six-hour 
day based their opposition upon operating conditions in 
their particular line. 

In the main, those replying were extremely open- 
minded and apparently were principally interested in 
what would be best for the workmen. However, the 
consensus was very definitely in favor of a solution 
varied and flexible enough to fit the extremely varied 
conditions of operation and demand for products. A 
tabulation of replies is shown in Figure 2. 

Number of Shifts—Considering first the replies to 
Questions 2 and 3, the total number of companies does 
not always agree because in some cases both questions 
were not answered; also, some companies ran some de- 
partments one shift and some more than one shift. The 
number of companies that would change to a two-shift 
basis with the advent of the six-hour day is significant. 

Feasibility of Six-Hour Day—It was felt by 71 manu- 
facturers that the six-hour day was feasible for their 
conditions. Of the 33 who felt that the six-hour day 
was not feasible, only a few objected to the basic princi- 
ple of a shorter week. Most of them felt that a six- 
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Figure 2. Here are the replies in tabular form 


hour day would be impossible or undesirable because of 
the obstacles which would be encountered in their par- 
ticular field. 

Effect on Day Wage and Hourly Wage—li purchas- 
ing power is to be maintained, it is evident that a change 
to a shorter day must not be accompanied by any drastic 
cut in day wages. Many of those replying realized this 
necessity, as evidenced by the fact that 30 expected the 
day wage to remain the same. A majority (55) expected 
the hourly rate to be increased. A study of the replies 
show that many expected that the hourly rate would 
be increased, but not enough to make the day rate equal 
to the previous day rate for a longer day. 

There was a general feeling on the part of those who 
predicted a decreased day wage that this decrease would 
be only temporary and that eventually a way would be 
found to increase the day wage even above that formerly 
paid. 

Many industrialists realize that if purchasing power 
is to be maintained and increased, real wages must be 
increased. This is no altruistic phantasy, but hard-headed 
common sense. Neither is it at all impossible of fulfill- 
ment. What is involved is a drastic rearrangement of 
the division of the sales dollar. More must go to labor 
and less to sales, distribution, and return on invested 
capital. 

Quality—As was to be expected in our highly mechan- 
ized age where quality is largely dependent upon machine 
accuracy and carefully specified and inspected materials, 
with a continuous checking during production by 
highly skilled inspectors, most of the replies indicated 
that no change in quality would be expected. 

In some lines, where fatigue might affect quality, it 
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was felt that a less fatiguing six-hour day might result 
in improved quality. In fact, this has been the result 
in some plants which are already operating on the six- 
hour basis. Those who felt that quality would suffer, 
based this predicition mainly on the assumption that a 
workman under an incentive system would try to main- 
tain a higher pace during the six-hour day, and as a re- 
sult the quality of his output would be impaired. 
Maintenance—lf ‘the maintenance force is also to 
operate on a six-hour day, it would be logical to expect 
maintenance costs to rise. This view was taken by 38 of 
those replying. However, with careful planning and 
supervision of maintenance work and a consequent in- 





ae kad 


- Resolved, that this association, believing 
that said bill (the Black Bill) should, as it 
does, apply to those engaged in industry, 
whether wholesale or retail, and includ- 
ing manufacturing industries, is in favor 
thereof as the most constructive measure yet 
presented in this dire emergency to abate the 
ever-increasing unemployment problem, pro- 
vided and only if, however, the bill as passed 
definitely and surely establishes a minimum 
wage scale to prevent proportionate cuts 


From resolutions adopted by The Rockfura Furniture 
Manufacturers’ Association, Rockford, Ill. 
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crease in the effectiveness of the maintenance staff, 
maintenance costs might remain the same or even be 
reduced. A majority of those replying seemed to be of 
this opinion. One company, now operating on a six- 
hour shift, states: 

Due to the fact that the greater portion of our work is in the 
nature of machine tending, the six-hour day has brought about, 
due to lessening of fatigue, a noticeable decrease in accidents 
and a great decrease in the severity of those which do occur. 
Accidents often cause damage to machines as well as to workers, 
and therefore the decrease in accidents accompanied with better 
care and attention of machines has effected a decrease in 
inaintenance costs. 

Management—It is quite usual to consider manage- 
as a fixed cost, and this habit of thought may account 
for the 20 replies indicating a belief that management 
costs would remain the same. Those who expected the 
cost of management to increase, based their belief 
generally on the feeling that with a six-hour day super- 
vision costs would necessarily be higher. This would be 
true particularly if a plant changed from one shift to 
two six-hour shifts. 

Clerical Staff—In a discussion of clerical staff an 
anomalous situation is immediately encountered. For 
years it has been customary for the clerical staff to enjoy 
shorter hours than the workmen in the shop. As the 
working hours in the shop have gradually been reduced, 
there have been more and more plants where shop and 
office work the same number of hours; still the practice 
of shorter hours for the clerical staff has prevailed. . 

It now appears that with a six-hour day for the shop 
imminent, the vote is 62 to 27 in favor of the clerical 
staff working longer hours than the shop. Apparently 
most employers feel that the clerical staff cannot do a 
real day’s work in six hours, and that the idea of two 
shifts is inconceivable. 

Personal O pinion—The summary of answers to Ques- 
tion 6 is enlightening mainly because it discloses the fact 
that by a vote of 73 to 32 the industrialists were 
personally in favor of the six-hour day, if it could be 
generally adopted in their industry. Since many of the 
32 were opposed specifically to the six-hour day, but not 
necessarily to a shorter week, it would be reasonable to 
expect little antagonism on the part of industry to the 
principle of legislation which should bring about a shorter 





“NO” 


We believe that prosperity cannot be 
restored by any such drastic limitation of 
hours of employment, but only through a 
resumption of consumption of goods. Of 
course we understand that in the old days 
of twelve hours or more the worker had 
practically no leisure time in which to con- 
sume the products of other industries. But 
we do not believe, especially in our industry, 
that he can produce enough in six hours to 
buy more than the bare necessities of life 


Comment by a leather manufacturer 
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. replies were interesting. 








day or week, provided of course it were so devised as 
not to work hardship on particular groups. 


| aed VARIOUS industrial groups reacted to the 
proposal of the six-hour day is indicated in the com- 
ments that follow: 

Metal Working—While the large majority of this 
group considered the six-hour day feasible, only a few 
seemed ready to experiment with operation on a two-shift 
basis. It may be that they felt that with their present 
overequipped condition a consideration of the advisability 
of two shifts could well be postponed until increased 
sales demanded it. 

Iron and Steel—This group was nearly unanimous in 
considering the six-hour day feasible. This was to be 
expected as this industry is already on a shift basis. The 
opinion of one rolling mill manager was expressed thus: 

In our opinion, industry must determine the proper time for 
its workers, not on the basis of the proper hours for the entire 
group, but the proper hours for each individual unit. In the 
last analysis, minimum costs should determine the proper num- 
ber of hours an operator should work. It has been our ex- 
perience on those 24-hour operating jobs with which we have 
experimented, where personal fatigue was the limiting factor 
in the operation, that the six-hour shift is more desirable from 
an economic standpoint. It is our opinion that where this is 
true the operation should be placed on the six-hour basis. I 
think that we today all recognize that the spread-work move- 
ment is having, and will have, a decided effect on shorter work 
hours in industry. And that as the volume of business increases 
there will be considerable resistance on the part of labor to 
going back to the longer hours, which industry, in the main, 
will recognize and will either work a six-hour day, or fewer 
days per week. 


Paper and Printing—Those replying from this group 
feel that a change to six hours means at least two shifts. 

Chemical—While the tabulated results from this 
group do not differ widely from the average of all, some 
For instance, one chemical 
company states: 

We believe the six-hour day would be biting off too much 
for a start. We believe that if all of the companies in this 
country were to adopt the 40-hour week it would be the biggest 


step to relieve the unemployment situation that could be taken. 
We know of companies working as high as 96 hours per week. 


Also one large rubber company replied: 


We have been on the six-hour shift, four shifts per day, for 
over a year. We find this is the best way we have had any 
experience with in distributing employment, having tried two 
or three other plans previously. It is rather difficult to change 
the staff to a shorter working day. However, we have several 
departments at present operating on a seven-hour day with rates 
adjusted accordingly. We have found very little change in 
either productivity or quality, and very little increase in aver- 
head expense. We feel the trend is toward the six-hour day. 

Textile and Clothing—In this division the situation 
with respect to hours of labor is very complex. Many 
textile mills are located in southern states where labor 
laws are entirely inadequate and hours of labor are 
therefore excessive. Even in states where laws are sup- 
posed to be adequate, means are found whereby it is pos- 
sible to exploit labor disgracefully, especially in the 
manufacture of women’s wear. 

In this division the question of minimum wage is also 
of paramount importance. It is to be expected, there- 
fore, that the replies from this field would not agree 
very well with those from industry in general. Many of 
the companies in this group are dependent upon the 
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varying demands inherent in a styled product and there- 
fore anticipate difficulty if forced to conform to an 
arbitrarily enforced six-hour day. One leading textile 
manufacturer states: 

Many firms commonly run their mills 55 hours, and in some 
cases this consists of 5 ten-hour days and 1 five-hour day. Many 
of the mills run two shifts from 110 to 120 hours. About 
half of the employees are women, the bulk of whom are girls 
from 16 to 21 years. Massachusetts is the only state having 
any limitation, and this state has a 48-hour limit with no working 
of women or minors from 6 p.m. to 6 am. In the writer’s 
opinion, if every cotton mill in the United States were to 
operate 48 hours per week, single shift, practically every mill 
in the country would be operating to capacity, even in these 
depression times. It seems folly to discuss the six-hour day 
until the industry at least comes down from the 55-hour to the 
48-hour week. 


Another large textile company voices this opinion: 


Some regard must be had for the type of industry and for 
the amount of skilled labor that it is possible to obtain in any 
given community. In a style industry it frequently happens that 
machinery which may average an output of only 60 per cent 
capacity, for instance, might at times be overtaxed even in a 
depression for a period of weeks or months. The influence of 
this fact on the number of shifts run is obvious, unless one is 
willing to take the viewpoint that business should be passed 
over regardless of its effect on employee and employer in all 
cases where taking this business would require a change in the 
number of shifts and in the length of working day. 

Foods—A company engaged in processing perishable 
foods naturally opposes legislation limiting the hours of 
labor to anything like six hours a day. The sponsors of 
the Black Bill apparently realize their problem and pro- 
pose to exempt them in the provisions of the bill. 

However, those processing non-perishable foods are 
in an entirely different position and one nationally known 
company has already demonstrated that the six-hour day 
is very satisfactory indeed. After two years of opera- 
tion it writes: 

An important factor is the improved health record of em- 
ployees under the six-hour day . . . we find that there is 20 
per cent improvement in the health of employees. Furthermore 
there has been-an even greater improvement in the lost-time 
accident record. Under the six-hour day there has been a 
decrease of 32 per cent in the number of lost-time accidents in 
the plant and 38 per cent decrease in their severity. 

Paying practically the same wages for six hours as 
previously paid for eight, this company reports a de- 
crease in direct labor cost of 15 per cent per unit and a 
decrease in burden costs of 13 per cent per unit. 

Electrical and Automobile—Limiting these divisions 
to a six-hour day would be entirely possible, although 
it is evident that it would meet with more widespread 
approval from the electrical than from the automobile 
group. In most plants the change would require a rather 
drastic alteration of management policies, but this might 
be an improvement rather than a hardship. 


ANY replies indicated that industrial leaders are 

interested in the broad aspect of the problem as 
well as in its immediate effect upon their own industries. 
A large electrical equipment manufacturer views it in 
this manner: 


Any step taken at this time which raises the cost of manu- 
factured goods is a step in the wrong direction. It widens the 
gap between the price of manufactured goods and agricultural 
buying power, and thereby increases unemployment. It is 
obvious that a farmer and his hired man with a cash income 


172 


of one dollar a day are not going to keep people busy in the 
industrial centers making goods with labor at five dollars a 
day produced in buildings built with labor at from eight dollars 
a day upward. 


Another view of the legislation was stated in this way : 


If a definite reduction is made according to a fixed law, I am 
afraid that there will be an incentive to train an excess of 
skilled labor which would later on result in even more dis- 
comfort and unemployment over a period of time than is now 
encountered, and that this situation would be accompanied by 
increased overhead costs due to even more excess equipment 
than is now in use. 


The personal opinion of the vice-president of a large 
milling company is: 

I would say the six-hour day should offer an immediate relief to 
unemployment. There is no question in my mind but many plants 
will not be able to run full capacity until the purchasing power of 
the people materially increases. During such period, shorter 
hours for employees and more people given employment would 
relieve the situation materially. I don’t believe that the time has 
arrived where it should be necessary for an industry to per- 
manently go on the six-hour day working basis. 


One large manufacturer of farm equipment states: 


In regard to the six-hour day the writer has observed that 
where this system is in vogue it has a peculiar effect on the 
workingman. Usually he works for one institution in the fore- 
noon, and then in the afternoon tries to pick up some odd work, 
so that he can increase his total monthly earnings; or the after- 
noon is spent in enjoyment, and thus the workingman is put to an 
extra expense which otherwise could be avoided. 


The replies indicated that many felt that legislation 
limiting the minimum wage was fully as necessary as 
that of limiting hours of work. In fact some of those 
replying felt this question was of paramount importance. 
One large corporation states: 


What we believe more important than even the six-hour day is 
a minimum wage scale. Manufacturers have opposed the six-hour 
day, but not the minimum wage scale. In fact, that is welcome 
legislation if brought about nationally, and if it was brought 


‘about, the hours would automatically be reduced, even if there 


was no legislation governing same. 





CONCLUSIONS 


1. Most manufacturers feel that it would be 
possible to improve employment conditions by a 
widespread adoption of a shorter week and (or) 
shorter day 


2. With a shorter day or week it would still be 
possible to produce an adequate supply of goods 


3. A drastic reorganization and readjustment 
must occur which will tend to eliminate the busi- 
ness cycle, stabilize employment, and give the 
workers an adequate purchasing power 


4. In some manner a universal minimum wage 
must be established to prevent unscrupulous em- 
ployers from grievously exploiting labor 


5. Any law limiting the hours of labor must be 
so framed and enforced that it shall not occasion 
undue hardship upon any group of employers or 
employees because of the operating conditions 
peculiar to their particular activity. Also, the law 
must operate to improve the standard of living 
conditions of the country as a whole 
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Check voltage. 


WHEN LIGHTS are LOW — 


It may be time to rewire 


Ray Stroppel 


Maintenance Engineer, The Tool Steel Gear & Pinion Company 
Cincinnati, Ohio 


as a necessary evil. No one pays much attention to 

it. Let a new machine tool come on the market that 
will produce faster and better, and management is quick 
to see its advantages. But lighting systems go on and 
on. If anything is done at all, it is to add more outlets, 
which tend to overload the circuits further and decrease 
efficiency that much more. Sometimes this practice 
keeps on until the light has become so bad that it is 
impossible to have a safe shop or to produce precision 
products. 

Much of the poor lighting now found in industrial 
establishment is due to burning lamps at less than rated 
voltage. By checking over the table shown in Figure 1 
we find that voltage drop soon runs into money. Steps 
should be taken to remedy this faulty condition. 

It is simple to take voltage readings on lighting cir- 
cuits. First, take a reading at the panel board with full 
load on all circuits. Next, place the voltmeter at the 
far end of the longest circuit and take a reading with 
all lights burning. Be sure that the light is burning in 


[: DUSTRIAL lighting is all too often looked upon 





10 CHECKS 


. Watch lamp spacing and mounting height 
. Install the right reflectors 
. Use lamps of proper wattage 


. Do not exceed 60 ft. in length of conduit 
branch circuits 

. Use No. 10 wire on all circuits 

- Keep portable tools and appliances off 
lighting circuits 

. Keep load on each circuit to 600 watts 

. Keep reflectors, windows, skylights clean 

. Use paint with good reflection value 


Follow “The National Electric Code” 
and “The Franklin Specification for 
Good Lighting” 


mr WN 


Nw 


SD ms 
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What Happens to Lighting When Voltage Drops 
—- Voltage -—— Watts Light Cost 
Lamp __ Socket (per cent) (per cent) (per cent) 
115 115 100.0 100.0 100 
115 114 98.7 97.0 102 
115 113 97.5 94.0 104 
115 112 96.0 91.5 105 
115 lll 94.7 88.5 108 

, 115 110 93.5 86.0 109 
115 109 92.0 83.5 110 
115 108 90.7 80.5 111 
115 107 89.5 78.0 112 
115 106 83 .0 73.5 115 
115 100 80.7 Grce 125 











Figure 1. Are you getting a dollar’s worth of light for 
every dollar you spend for plant lighting? Readings taken 
with a voltmeter and compared with this table will show 
the effect of voltage drop 


the socket where the reading is being taken—this in 
order to insure full load. 

After the readings have been taken and compared with 
the table, the voltage drop may surprise you. The rea- 
son for the drop is easily understood. When the lighting 
system was installed, it probably met all requirements, 
but the addition from time to time of lamps of larger 
wattage has brought about an overloaded condition. The 
drop may be corrected very easily by installing larger 
wires and more circuits, or, sometimes, by changing 
panel boards or by adding more boards, thus making 
conduit lines shorter and line losses less. Each plant 
has its own lighting problems to solve. If its manage- 
ment wants to receive 100 per cent value of each kilo- 
watt-hour of current used, such changes as may be nec- 
essary will usually pay for themselves in a short time. 

The first objection raised will be the cost of rewiring. 
In our own experience, this cost is soon returned 
through: 


1. Fewer accidents. 

2. Less spoilage. 

3. More cheerful working conditions. 

4. More light at no increased cost per unit. 


This opinion is based on actual experiments con- 
ducted in our plant. 


We have taken tests in a large 





173 








Before Rewiring 
North End Center South End 

115-volt lamp...... 115-volt lamp.... 115-volt lamp 
1073 volts at socket 112 volts at socket 112} volts at socket 
4 foot-candle...... 14 foot-candles... 1} foot-candles 
79% efficient...... 914% efficient.... 93% efficient 
90% watts........ 96% watts....... 97% watts 
240 ft. from panel.. 90 ft. from panel.. 80 ft. from panel 

(200-watt lamp used in each instance) 











Figure 2. Tests made at three points in this company’s 
heat-treating department brought out information that 
indicated the need for rewiring 





After Rewiring 

Center South End 
115-volt lamp.... 115-volt lamp 
114 volts at socket114 volts at socket 
2} foot-candles... 23 foot-candles 
97% efficient..... 97% efficient 
99% watts........ 99% watts....... 99% watts 
120 ft. from panel... 40ft.from panel.. 120 ft. from panel 

(200-watt lamp used in each instance) 


North End 
115-volt lamp...... 
114 volts at socket. 
2} foot-candles..... 
97% efficient...... 











Figure 3. After rewiring, the tests were repeated. Socket 
voltage had been raised in each instance to 114 volts, with 
lighting increased to 2} foot-candles 


mill-type building that houses our heat-treating depart- 
ment. It is 240 ft. long by 60 ft. wide. The lighting 
system in this building was not unlike that installed in 
the average industrial plant ten years ago. 

The tests were made at three points in the building. 
Figure 2 shows the results. We were simply not getting 
the most for our lighting dollar. 

It was decided to change the location of the panel 
board to the exact center of the building. No conduits 
smaller than 3 in. were used for circuits. All wire was 
of the slow-burning type, No. 10 B & S gage. Two 
lights per circuit were found to give the best results, 
because our longest runs are 120 ft. from the panel 
board. By keeping the load down to 400 watts per 
circuit we have held line losses to a minimum. 

The results we are now getting are indicated in Figure 
3. In making the tests, the same instruments were used 
at the same sockets. Since the circuit will stand an 
increase in load to 600 watts, we can at any time install 





300-watt lamps and increase the light to approximately 


34 foot-candles. Actually 24 foot-candles of light is 
quite sufficient for the type of work performed in this 
building. 

In making the changes, the old panel board and fix- 
tures were used. The units are mounted on 20-ft. cen- 
ters, 26 ft. from floor to bottom of reflector. Each 
reflector is hung on a quick-change hanger. One extra 
unit will be used when fixtures are being cleaned. Due 
to oil, smoke, and dust from furnaces below, units will 
be cleaned every two weeks. 

The important gain from this change is that we now 
have sufficient light at no extra cost. The men are 
pleased with the result. The building is a better place 
to work in. 

So, the next time you see lights burning with a yel- 
lowish glow, remember they are “laying down on the 
job” through no fault of their own, but because of insuf- 
ficient voltage. The lamp manufacturers have spent 
large sums in improving their products. They are doing 
their best to give us the most light for the least cost. 
Yet, in many plants, lamps are burned at less than rated 
voltage—and the results are much like those obtained 
from the carbon lamp of twenty years ago. 

Again, provision is seldom made for future require- 
ments. The change that we made cost us $165, truly a 
small price to pay for the better results we are now 
getting. The point is, we could have made the change 
in wire size for about $25 had we allowed in the original 
installation for larger conductors to be drawn in the 
conduits that feed the north end of the building, where 
outlets were farthest from the panel. Or, if more light 
had been desired and conductors had been large enough 
to carry an increased load, we could have used 300-watt 
lamps and raised the amount of illumination about 10 
per cent at an increased current cost of 20 per cent, or 
approximately $25 a year. 

By comparing the average amount of useful watts 
used by the old system with the average amount of use- 
ful watts used by the new one, we find a loss of 4.7 per 
cent of connected load. The total load is 2.4 kw. The 
saving in current, therefore, is only $5.75 per year, not 
enough in itself to justify the expenditure for rewiring. 
The point is that the change was not made to save cur- 
rent, but to increase light on the working plane and to 
correct the losses that were present in the old system. 


+ 


Put Maintenance Cost Where It Belongs 


HE master mechanic had a talk with the manage- 

ment and pointed out that departmental foremen 
ought to be held responsible for breakdowns and repairs 
in their own departments. As things were, they had no 
incentive other than the day’s production record. 

Their men soon got into the same attitude with the 
result that machines which ran a hot bearing or loosened 
a crank were allowed to run until 5 o’clock or, better still, 
until Saturday noon and then let the millwrights worry. 
This, of course, was unfair—and expensive. 

Management agreed to change the cost-keeping 
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methods, charge every repair to the originating depart- 
ment, and credit the millwright department for the 
charges. 

After receiving a few repair bills to look over, the 
departmental foremen woke up to the fact that things 
were not as bright as formerly. Last-minute repair jobs 
almost disappeared, and pretty soon the men would 
actually tighten a bolt or oil a hot bearing without even 
notifying the millwright department. All of this meant 
a considerable saving in maintenance expense. 

Gro. P. PEARCE. 
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What's happening to 
PLANT LAYOUT? 


Allan H. Mogensen 


Consulting Editor 


Constant search for better methods and lower costs has brought 
old conceptions of plant layout under fire and has resulted in a 
new set of principles (F.&1.M., Dec., 1931 and May, 1932). The 
same principles are now being applied in the plant office (see 
April, page 153). Wherever motion study is applied, it becomes 
apparent that wide aisles, generous spacing, and linear arrangement 
of machines are responsible for much needless waste 


long lineshaft, running the full length of the 

building. This in turn was driven from a water 
wheel or steam engine. Along came electricity and the 
electric motor. In many plants the only change was 
one of pulley ratios, belting the new source of power 
directly to the same lineshaft. Later came the group 
drive and individual-motor-driven equipment. And yet, 
despite this revolutionary progress, we have followed 
the customary procedure of laying our equipment out 
in straight lines, with ample aisles between each two 
rows. This was accepted practice, even in shops set up 
for progressive manufacture and assembly. 

Then came mechanical handling. Conveyors were 
installed, and, unless a new plant was built, were usually 
placed somewhere near the previously installed lines of 
machines. It is a common occurrence, even in many 


VJ re AGO, factory machines were belted to one 
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Laugh, if you will, 
at this old-fashioned 
machine shop. Until 
recently, most modern 
plants were laid out to 
the same pattern 


modern plants, to see the 
operator compelled to make a 
complete turn, walk several 
steps, procure or dispose of 
stock, and then reverse the 
procedure. 

In addition to the actual 
handling within any depart- 
ment, transportation from 
one division to another be- 
came quite a problem as 
plants grew in size. This, of 
course, became necessary as 
process control came to be 
generally accepted. Process 
control is merely separating 
the manufacturing operations 
and grouping those involving 
similar processes. Thus sev- 
eral or many products are 
moved through manufactur- 
ing to these process points. 
There is then a general rough 
machining department, a gen- 
eral punch press department, 
a general plating department, 
a general buffing department. 
The various products are 
moved in and out of these departments, usually passing 
through stockrooms and inspection departments at each 
step. All this involves planning, routing, scheduling, 
and dispatching, often with much “system” but little 
system, requiring many records and much transporta- 
tion. Loss, spoilage, high inspection costs, considerable 
inventory, both in raw materials and parts in process— 
these are but a few of the more common difficulties. To 
offset this, we are told that control by process allows us 
to reduce the investment in equipment, to cut power 
costs, and to secure the best possible type of supervision. 

In a plant set up for product control, on the other 
hand, the equipment actually required to perform the 
operation on a particular product or a similar line. of 
products is set up in the correct sequence, and the 
product is transported as little as possible. 

“Oh, sure,” you say, “that is just straight-line produc- 
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ABOVE, small grinder. RIGHT, 62-in. 
vertical boring mill « e¢ ¢ One plant 
is changing over its individually driven 
equipment so that all electrical equip- 
ment is mounted directly on each 
machine tool. Thus, in moving tools 
to a new location, it is only necessary 
to break one conduit fitting and dis- 
connect the wires. This program has 
reduced the cost of moving a machine * 
tool from one position to another by 
something like 35 to 40 per cent 
e e © Note that each tool is equipped 
with an individual lighting unit, per- 
mitting placement wherever the newer 
concept of plant layout dictates. Even 
the 62-in. vertical boring mill is elec- 
trically self-sufficient 
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tion, and the automobile industry has been set up that 
way for years. It won’t work where you don’t have 
mass production.” 

But that is just what this article is about to point out 
—that it is not limited to the larger plant, nor to one 
making just one product. Remember, we are not talking 
about straight-line production, but product control. 

In product control the emphasis is on the product. As 
E. D. Martin, Vice-President and General Manager of 
the Emark Battery Corporation, recently said: 

“One of the main advantages of product control is 
that this emphasis on the product makes everyone in 
the organization product-minded. The purchasing agent 
is buying for the product, not for a plating department ; 
the engineer is thinking in terms of the product, its qual- 
ity and cost, and not in terms of a press department. Any 
business exists by and for its products and not its pro- 
cesses. A great tennis player, when asked what the most 
important thing was for a winning game, said: ‘Keep 
your eye on the ball.’ He did not emphasize the kind of 
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racket, watching the net, the boundaries. Keep your eye 
on the ball. Think in terms of the product. 

“Product control brings with it the economies of 
straight-line production with ease of inventory control, 
elimination of many records, specialization of men, ease 
of supervision, ideal conditions for group bonus, smooth 
routine, flexibility in meeting fluctuations of demand, 
simplified cost accounting.” 

“Oh, yes,” you say, “that is all very well, when you 
can build a whole plant around one product. But—” 

Patience, please. Let’s see what has happened in some 
of the plants where product control has been the usual 
thing for some time. You may recall the article, “See 
What Motion Study Did to Plant Layout,” which ap- 
peared in Factory and Industrial Management in Dec., 
1931. How, instead of nice straight lines, plenty of aisle 
space, ample distance between machines, and large num- 
bers of stock containers required, the new layout looked 
as if someone had thrown the templets on the drawing 
board. Yet floor space was reduced 40 per cent. Manu- 


facturing costs were reduced. The investment in ma- 
chines and stock containers dropped several thousand 
dollars in one department alone. Chutes were used be- 
tween operations when machines could not be located so 
as to permit combination of several cycles. In one in- 
stance a milling machine and two drill presses were 
grouped together for operation by one man, thus elim- 
inating walking time, turning around for stock, taking 


Panel board and conduit layout. At the modern plant 
of Bendix Aviation Corporation, South Bend, Ind., each 
bay is wired as illustrated here. The sketch shows a 
typical section of the conduit system, indicating how 
power is distributed from the panel boards, which are 
placed overhead and serviced from cat walks. It is there- 
fore a simple matter to locate a machine in any position, 
run a conduit up to the nearest square duct, knock out 
a hole, tie into the coded wiring already placed in the 
duct, and set the controls on the board for proper opera- 
tion. Thus a change in plant layout may be made at 
small expense and with minimum disruption of regular 
production e e¢ ¢ Control by product is essential in the 
Bendix plant, where twenty new products were developed 
last year. Old ideas of plant layout could not be tolerated 
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At the bottom of the page, the new 
d.c. motor department at the River 
Works of General Electric Company, 
West Lynn, Mass. With the new lay- 
out, the department now occupies one- 
half the former space, and is arranged 
on one side of the main aisle e e« e 
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There are four major parts common 
to all motors, and the new layout was 
made to permit manufacture of several 
varieties of a given part on the same 
group of machines. Product control 
has here resulted in higher quality, 
improved service to the customer, re- 
duced inventories, and lower manu- 
facturing cost ¢ © *© To make the 
new layout, process flow charts were 
made of each part, recording each 
operation with full details of equip- 
ment and tools used, and of distances 
traveled in feet. A study of each 
operation was made to determine if a 
better way could not be found to do 
the work. Careful consideration was 
given to the selection of equipment, 
both production and handling, as well 
as to the relative arrangement for the 
most efficient set of motions 
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the work out of trucks and tote boxes, 
and putting it back again. 

When General Electric came to 
consider a new layout in its d.c. 
motor department at West Lynn, 
Mass., rearrangement was made 
along these same lines. Despite the 
variety of equipment manufactured 
in this department, it was found pos- 
sible to group the work, and thus the 
equipment, into four major areas. 
The first step was to make process 
flow charts of each part, recording 
each operation, type of equipment, 
and distance traveled in feet, as well 
as the means of conveyance. 

A study was then made of each 
operation to see if a better way could 
not be found to do the work. When 
the new layout was under way, vari- 
ous arrangements were tried out on 
the drawing board until one was 
found that seemed to possess the 
greatest possibilities for satisfactory 
operation. Careful consideration was 
given to the method of handling, as 
well as to the relative arrangement 
of the various machines for the most 
efficient set of motions. Each plan 
was then discussed with the job fore- 
man, the department superintendent, 
and the supervisor of stock and pro- 
duction, thus securing the benefit of 
the factory men’s thinking. 

The new layout has reduced the 
distance traveled in manufacturing a 
d.c. motor by 35 per cent, which in 
terms of normal production would 
mean an annual saving of 13,200 
miles per year. Departmental floor 
space was reduced 11 per cent, while 
the floor area assigned for finished- 
parts storage was reduced 44 per cent. 
Inventory of work and material in 
process was reduced 10 per cent, and 
the over-all time required to build a 
motor was cut 20 per cent. 

So it can be seen that at least for 
once the usual procedure has been 
reversed. Here the large plant is 
taking a leaf from the book of the 
smaller concern. Actually, some of 
the larger plants are being broken 
down into small manufacturing units, 
each complete in itself. 

“However,” you may say, “there 
are many concerns that cannot count 
on a run on any particular item or 
line that is long enough or sure 
enough to justify a similar layout.” 


It is here that the greatest strikes are being made. For, 
in order to save handling and trucking, and all the other 
complications involved in moving the work to the 
machine, the machine is being moved to the work. 
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Some plants have gone even further 
in making plant layout flexible. Here, 
outlet boxes are located overhead in 
various production centers. Flexible 
cords and plugs permit rearrangement 
of machinery and equipment ,with im- 
mediate electrical connection * ¢* °¢ 
Of course this is the ultimate step in 
making equipment mobile * * «* As 
production men realize that control by 
process is giving way to the newer 
control by product, and that building 
huge plants for mass production of 
“Model T’s” is in many instances un- 
economic, this type of installation will 
become increasingly popular 


v 





Witness the methods in use in vari- 
ous plants and illustrated in these 
pages. Machines equipped with all 
control equipment that can be readily 
moved as a unit; plants wired with 
overhead ducts or even equipped with 
cords and plugs that permit equip- 
ment to be moved with no more 
thought than we give to shifting a 
desk lamp or electric toaster—all 
these are indications that plant lay- 
out is no longer being regarded as 
something permanent. In fact, with 
this type of equipment, some plants 
are finding it economical to set up a 
line of equipment and run the work 
through, even though it is a compara- 
tively small order. Moving costs are 
actually offset by savings in handling 
and trucking, reduction in stocks and 
inventories, reduction in supervision 
and inspection, elimination of paper 
work, and savings in floor space. 

Of primary importance today, 
though, are the startling reductions in 
manufacturing interval. One con- 
cern, when changing from process to 
product control, was able to reduce 
this time from 43 days to 5% days. 
Another, manufacturing a product 
subject to violently fluctuating con- 
sumer demands, was able to cut down 
the time from 5 days to 1% days, 
and one metal-working equipment 
plant has reduced its time from three 
months to as many weeks. 

The importance of motion study in 
the examples given in this article can- 
not be overlooked. The motion- 
minded factory man sees that any 
operation is made up of three parts— 
MAKE READY, DO, and PUT 
AWAY. We have gone a long way 
in improving the DO part of any 
operation. Modern equipment, high- 
speed tools, automatic machinery— 
all these have helped solve this phase 
of the manufacturing cycle. We must 
now look to the MAKE READY and 
PUT AWAY for our savings. 

The first step in any motion study 
would be the process chart. Once 
made, it reveals the wastes that may 
be readily corrected. Operations may 
be eliminated entirely. They may be 
combined with others. They may be 
simplified. Or a change in the 
sequence may afford large economies. 
Every manufacturer, either large or 
small, is today interested in reducing 


manufacturing costs and cutting down the time of the 
manufacturing cycle. A study of plant layout from the 
angles presented here may pay big dividends. A coming 
article tells how to make and use a process chart. 
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Easy on the Thumbs 


Bandsaws are hard 
on fingers and 
thumbs. This one, 
photographed in the 
shops of the Chi- 
cago & North West- 
ern Railway is 
guarded by a piece 
of shatter-proof 
glass. The operator 
can see his work 
at all times, yet 
is adequately pro- 
tected from harm. 
The guard does not 
interfere with what 
he is doing. The 
lower section is 
counterbalanced, 
and can be easily 
raised or lowered 
at will 


Courtesy National Safety News 


Electronic tubes control. positioning on tube-filling 
machines at Bristol-Myers (Ipana Toothpaste, In- 
gram’s Shaving Cream—see page 187). Formerly 
a girl had to turn tubes so that trade names would 
be properly located when bottoms were crimped. 


An Inspection Wrinkle 


Some types of material are unusually difficult to in- 
spect, hence the tendency is to slur their inspection. 
That sufficient ingenuity will provide a workable inspec- 
tion for practically any material is indicated by a plan 
used by the plant laboratory of Foulds Milling Com- 
pany, Libertyville, Illinois. 

One of the most important of the raw materials here 
is semolina, a farinaceous meal made from durum wheat. 
In addition to the usual laboratory determinations of 
fineness, moisture, ash, protein, and so on, this material 
is inspected and graded for cleanliness. The method de- 
vised here has now been rather generally adopted by 
both the makers and users of this product. But it might 
well be used for checking a great many other types of 
material in other industries. 

When a car of material comes in, samples are taken 
to the laboratory. A sample is poured into a shallow 
pan which is 104 inches square. This is then scraped 
off with a straight-edge to give a flat, smooth surface. 

The pan is next covered with a plate glass, which is 
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etched in square inches, 10 by 10. The laboratory tester 
now checks each 1-in. square in sequence, counting dirt 
specks and bran flakes. If the average is no more than, 
say, eight specks per 100 square inches, the material is 
very good. If the figure is above a predetermined num- 
ber, the purchasing department goes after the mill for a 
correction. But the point is, of course, that the mills 
know they cannot ship dirty material to Foulds and get 
away with it. So complaints are few and far between. 


Posting Production 


On a shelf above the bench or machine line, in full 
sight of every worker in each department on bonus com- 
pensation at Stewart-Warner Corporation, Chicago, 
stands a small home-made blackboard about 18x24 in. 
It is ruled off into hours, and production is posted on it 
every hour. This keeps the employees aware of just 
how they stand on bonuses—which are all on a group 
basis. Also, each day the previous day’s efficiency is 
posted. 

When output has lagged for an hour or two, the im- 
provement in production is invariably noticeable imme- 
diately after the bad news appears on the board. 





Former-Governor Alfred E. Smith does not always lead 
the singing at the new plant of Henry Clay and Bock & 
Co. Ltd., Trenton, N. J. He just happened to be the guest 
of honor the day the plant was opened. Piano and pianist, 


however, were not imported just for the occasion. The 
pianist comes in every afternoon. Plays for the girls as 
they roll La Coronas. The girls sing lustily. Work harder. 
Earn more money. The management is convinced that this 
pleasant practice pays its way 
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Production and Maintenance 


Profited by These 


16 
WELDING 
APPLICATIONS 


G. A. Van Brunt 


Associate Editor 


An Eastern steel mill required a set of rolls with a 

reduced pass to take care of an order. The cost of 
a new set was $9,500, and the delay in obtaining it would 
have been serious. It was decided to rebuild a pass on 
a 54-in. blooming mill roll. The pass was originally 
30-} in.; it was reduced about 8 in. by building up and 
then machining to 23-4 in., leaving a solid weld 3-5/16 
in. on all sides. This work required 6,200 lb. of elec- 
trodes and 2,000 man-hours of labor, costing approxi- 
mately $1,700. The saving was about $7,800. After 
rolling more than 18,000 tons, the rolls are still serv- 
iceable. 


? One plant has reduced manufacturing costs 25 per 
cent and increased the speed of production 50 per 
cent by using the oxyacetylene welding process in place 
of other methods formerly used in the production of all 
types of aluminum furniture. 


When the cylinder of a blowing engine in a certain 

steel mill cracked, a check-up showed the installa- 
tion of a new cylinder would cost about $12,000. It 
was estimated that there would be a delay of about nine 
months, because new patterns would have to be made. 
Within 13 days after a crew of arc welders was put on 
the job, the engine was back in service. Cost of repairs 
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was less than $900 ; savings were on the order of $11,100, 
exclusive of advantages gained by restoring the engine 
to service within a few days instead of nearly as many 
months. 


In the manufacture of steel barrels a flat sheet is 

rolled into tubular form; the edges are joined to 
form the body. By substituting the flash welding process 
for the method formerly used in producing the seam, 
one manufacturer reduced the cost of production about 
two-thirds. Barrels are welded at the rate of 100 to 
140 an hour, since the operation requires only 5 to 7 
seconds. 


In a Middle-Western plant a new pump casting 

weighing about 10 tons was almost ready for assem- 
bly. After all machining had been finished, a section 
containing a bearing broke out. The casting represented 
an investment of about $2,000. Inspection of the casting 
resulted in the decision to repair it by bronze welding 
with the oxyacetylene flame. The cost of repairs was 
less than $200; more than $1,800 was saved. 


Breakage of a number of teeth out of a cast-iron 

gear on a large press threatened to stop almost all 
production in a printing plant. Several days would have 
been required to obtain a new gear. Use of arc welding 
saved this delay. New metal was deposited where the 
teeth had been broken out, and new teeth were cut. The 
gear was back in service the next day. Savings in the 
cost of repairs over the cost of a new gear were nearly 
$45, but these represent only a small part of what was 
saved by preventing a long delay to production. 


By changing from cast-iron to arc-welded steel con- 

struction for sub-bases, an Eastern manufacturer of 
fans, pumps, and blowers has been able to reduce the 
weight and cost considerably. In one typical instance 
the total cost of a cast-iron sub-base and pedestals for a 
gas blower was about $88. The weight was 926 lb. A 
welded sub-base fabricated from sheet and structural 
shapes weighs 318 lb. and costs about $49. The saving 
in cost is $39, or 44 per cent. 


In a rubber manufacturer’s plant a tire mold that 

was broken in service was restored by replacing 
cast lugs with a steel plate cut to shape and arc-welded 
in place. The savings were $231, since the repairs cost . 
$69, whereas a new mold would have cost about $300. 


Loud-speaker horns for sound pictures were for- 

merly made of 16-gage iron, and the heavy angle- 
or channel-iron construction gave the unit a total weight 
of about 500 Ib. One factory has cut production costs 
considerably and reduced the weight of the units to 150 
Ib. by making them of 22-gage iron, which is cut to shape 
with the cutting blowpipe. All joints are welded by 
the oxyacetylene process. 


l In a Western clay-products plant, breakage of the 

main shaft on a special molding machine threat- 
ened to stop all production for nearly two weeks, while 
a new shaft was being made. The cost would have been 
about $320. Repairs were made by arc welding, and the 
molding machine was .in operation within four days. 
The welding outfit paid for itself on this one job. 
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l Spouts for the cream separators made by one 

manufacturer formerly were lock-seamed and 
soldered. The time required for soldering, the extra 
metal needed in the spout, and the solder used, made 
production costs comparatively high. These costs were 
reduced to a fraction of their previous value by the 
adoption of seam welding. Normal output is four spouts 
a minute; production of six or eight a minute is easily 
possible. 


l A Southwestern iron works had the problem of 

repairing a worn main-crank bearing, weighing 
14,000 lb., for an ammonia compressor. The shaft was 
12 in. in diameter and was built up approximately 1 in. 
by depositing 150 lb. of weld metal by the arc process. 
The flywheel was built up approximately 4 in. A new 
shaft would have cost $8,000. Repairs made by welding 
cost $800, which represents a saving of $7,200. 


l In an automobile plant the large number of drills, 

reamers, and taps broken each day represented 
a considerable sum of money. Installation of resistance 
flash-welding machines has made it possible to weld 
new shanks and tangs onto drill shanks, reamer shanks, 
and taps. Speed wrenches and screw drivers used on 
the assembly line are likewise reconditioned in this way. 
The savings from reclaiming broken drills and other parts 
that were formerly regarded as scrap amount to several 
hundred dollars a month. 


l At a Western mine a 35-hp., variable-speed hoist 

motor fell from a truck and was broken into 37 
separate pieces involving 55 fractures. It was decided 
to salvage this motor by oxyacetylene welding. The 
first operation was to sort and fit the pieces. Then 
every fractured edge was beveled to almost full thick- 
ness, and the various parts were assembled and welded 
in turn. High-strength bronze-welding rod was used 
throughout. When the motor was tested it ran as well 
as new. A new motor would have cost 75 per cent more 
than the cost of the repairs. 


l An Eastern manufacturer of bakery machinery 

reduced the cost of dough mixers nearly 63 per 
cent by substituting arc-welded steel for the former 
cast-iron construction. With the old design, 4,132 Ib. 
of metal costing about $225 was required for a mixer. 
Labor cost was $88. By the use of welded construction 
the weight of metal required was reduced to 2,736 Ib., 
costing $60. Labor cost was reduced to $57. The differ- 
ence in total costs for the two types of construction— 
$313 for the cast-iron, compared to $117 for the welded 
—represents a net saving of $196. 


l The side frame of a hammer mill in the plant of 

a Middle-Western rock products company started 
to crack, and before it was detected a whole section of 
the frame broke loose. A new side frame would have 
cost about $1,500, and could not be delivered for several 
weeks. It was decided to repair the mill with the oxy- 
acetylene process, using high-strength bronze-welding 
rod. The total cost of the work was less than $200, 
which represents a saving of $1,300, and the machine 
was in operation again in less than three days. 
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COMMON WELDING PROCESSES 


Electric Arc 


METALLIC ARC. Arc is formed between work and 
a ferrous or non-ferrous rod. Rods may have coating 
that acts as flux, excludes air. Repair, production, auto- 
matic, and semi-automatic welding. 


CARBON ARC. Arc is formed between work and a 
carbon electrode. A separate, metallic filler rod supplies 
new metal. Repair, production, automatic, and semi- 
automatic welding. 


ATOMIC HYDROGEN. Arc is drawn between con- 
verging tungsten electrodes surrounded by hydrogen gas. 
Production. 


DOUBLE-CARBON ELECTRODE. Arc is drawn 
between two carbon electrodes and directed onto the 
work by a magnetic field. Production and repair. (Is 
not widely used.) 


Electric Resistance 


SPOT. Parts are overlapped and pressed together 
between two copper electrodes. Momentary passage of 
heavy current heats contacting areas to welding tempera- 
ture. Production. 


BUTT (FLASH). Edges of parts are touched lightly 
together, with current flowing, and then separated. Arcs 
formed heat metal to welding temperature; weld is com- 
pleted by forcing parts together. Production. 


SEAM (LAP). Edges of sheets are lapped and 
joined in continuous seam by placing on mandrel which 
forms one side of circuit and passing copper roller, con- 
nected to other side, over seam. Production. 


SEAM (BUTT). Edges are butted and joined by 
passing between rollers carrying current, which heats 
metal to welding temperature. Other rolls force edges 
of seam together, completing weld. Production. 


SEAM (FLANGE). Principle is about the same as 
for lap welding, except that edges of parts are slightly 
flanged. The flanges are butted and rolled down by 
roller contact. Production. 


Gas 


OXYHYDROGEN. Flame produced by combustion 
of hydrogen and oxygen heats parts to melting or weld- 
ing temperature. Metal from filler rod may be added 
to weld. Repair, production. Used chiefly for welding 
lead and low-melting-point metals. 


OXYACETYLENE. Essentially the same as above, 
except that acetylene and oxygen are used. Higher 
temperatures are produced, which permits application to 
metals of higher melting point. Also employed for cut- 
ting metals. Production and repair. 


Forge 
Parts heated to welding temperature are overlapped 
and joined by pounding. Repair, production. 
Thermit 
Reaction between iron oxide and finely divided 
aluminum gives high-grade molten metal, which fuses 


edges of parts to be welded. Mostly heavy repairs and 
railroad track work. 
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This rotary arc welder welds the cover on the compressor 
after the motor has been fitted into the compressor shell. 
The piece being welded is a test piece. In operation the 
sheet-metal door is closed, and the operator watches the 
welding through a peep hole. No shield is required 


2 


The 1/20-hp. motor and compressor are tested in sound- 
proof booths. Units must be both electrically correct and 
noiseless. Modern instruments are here used to control 


quality 
3 


A 54-point arc welder is used 
in making condensers for the 
new Standard Series Frigidaire 


4 


Spray booths are semicircular 
and accommodate three or 
more workmen. Thus spray- 
ing is not a controlling opera- 
tion so far as the speed of the 
chain conveyor is concerned 


5 


Boxes are tested in the labo- 
ratory over long periods of 
time. Tests are made both in 
hot and cold rooms where 
temperature and humidity are 
accurately controlled 


6 


Final assembly, inspection, and 
crating are carried out on 
a slow-moving slat conveyor. 
Electrical tests may be made 
by plugging into a line under- 
neath the conveyor 
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Product Won’t Sell This Year 
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> Today's buyer demands more 


for his dollar 


Today’s product must be better 
to look at. It must perform 
better. And, if you're going to 
sell it, it must be produced at 
lower manufacturing cost 


Beauty, utility, low cost. Sales 
departments cannot conjure them 
up out of thin air. They are built 
into products. Built in with the 
aid of modern industrial equip- 
ment and processes 


In witness whereof, these six 
steps in the production of 1933 
Frigidaires. The photographs il- 
lustrate new welding processes, 
modern instrument control, better 
finishing methods, the latest in 
crating and shipping practice 


Must we add that successful 
selling begins in the plant? 
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30-Hour Week—and What? 
THIRTY-HOUR work week, minimum 


wage scales, and virtual allotment and con- 
trol of output are some of the things we may 
look forward to if proposed legislation goes 
through. 

Three years of business retrogression have 
prepared a large part of industry for the 
thirty-hour week. Industry’s own tendency has 
been in that direction. Unfortunately there 
have been holdouts—adherents to the work 
week of fifty-four or more hours. Probably the 
only way to bring the recalcitrants in line—to 
give everybody an even break—is by federal 
regulation. Certainly the time for-such an ex- 
periment is when business is at low volume. 

Unless accompanied by a minimum wage law, 
the thirty-hour week can mean nothing but 
forced adoption by workers of the share-the- 
work method of distributing employment. 
Establishment of minimum wage rates there- 
fore is intended to increase the workers’ income. 
Obviously the greater purchasing power will 
stimulate product demand. Both minimum 
wage and maximum week are steps in the direc- 
tion of creating labor shortage. Thus begins 
the process of distributing more widely the 
wealth created by industry. 

These two parts of the proposal dor the 
regulation of industry seem fair enough and 
worthy of trial. We have gotten deeper and 
deeper without them; there is slight chance that 
we'll do worse with them. 

Proposals for control of allotment and vol- 
ume of output are not so attractive. To exer- 
cise such broad power with justice would re- 
quire the assemblage of data to an amount and 
extent hitherto unknown. Tremendous difficul- 
ties stand in- the way of determining “that the 
operation of any plant . . . prevents a fair 


184 





balance of production in an industry and is 
bringing about overproduction or unfair com- 


petition . . by reason of excessively long 
periods of operation and causing hardships to 
other plants.” 

If these difficulties can be surmounted, the 
authority “to limit the total hours of operation 
of the unfair plants” is the effective and natural 
remedy. But the difficulties appear to be too 
many to justify the proposed granting of power 
at this time. The increased bureaucracy alone 
would be highly objectionable, to say nothing of 
the possibilities of claims, counter-claims, and 
attempts to influence. 

But perhaps the bill will be changed. The 
first draft only is available at this writing. It 
is loosely put together, and interpretation of 
what is in the mind of the Secretary of Labor is 
dificult. Conceivably, it is the intent that in- 
dustry will work out its own program of pro- 
duction control, with the Government furnish- 
ing police power. It may be that the hearings 
now in progress will indicate the advisability of 
removing the existing restrictions, set up by 
anti-trust laws, to give industry a real oppor- 
tunity to plan and operate a constructive 
program. 

Careful watching, with open minds, is in 
order. 


Too Much Vartety 


ANY factory men fail to realize sales 

difficulties and would benefit by spending 
time in the field with the salesman. This is a 
common conclusion—and a correct one. But 
there are two sides to the story. Like any- 
body else, the salesman tends to take the line 
of least resistance. He is prone to cater too 
much to the customer’s desire for something 
different. 

One factory had virtually run to seed on 
specials taken at too low a cost. Production 
was demoralized, quality had slipped, costs 
were up. It was a healthful thing when the 
manager at last got his back up and told the 
salesmen that with a better job of salesman- 
ship the standard article, without modification, 
ought to be sold in about 8 out of 10 of 
the cases where special orders were then 
being taken. Salesmen need to know factory 
problems, too. 
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Eyes in Industry 


Hix. the employees of the average plant 
have defective vision. Only eighteen per 
cent have properly corrected vision. One and 
three-tenths per cent are blind in one eye. 

The statistics are furnished by the Better 
Vision Institute. There are more—statistics 
and near-statistics: Six of every ten headaches 
are caused by the eyes. Fifteen per cent of all 
accidents result from defective vision. Eighty 
per cent of a worker’s muscular activity is 
directed by his eyes. Sixty per cent of his edu- 
cation comes through the eyes. 

And further: The industries of this country 
are paying about $10,000,000 a year for total 
or partial blindness, to which must be added an 
indirect cost reflected in the cost of living, 
equivalent to four times the actual monetary 
cost, bringing the total to $50,000,000 a year. 

Apparently it’s a fair conclusion that eye 
doctors on schedule and routine in industrial 
plants would add to net profit, or—if you 
choose—reduce net loss. 


Spring Call-Up 


CCUSE us of taking the joy out of life, if 
you like. Nevertheless we must remind 
all maintenance good and true that these spring- 
feverish days but pave the way to winter. 
Cold, wet, and darkness coming. Heat, pro- 
tection, light will be needed. So we say, ‘‘Plan 
and choose equipment this spring. Install dur- 
ing the hotter months. Reap the benefits next 
winter.” 


Start Slowly, Keep Going 
ACATIONS are good for humans, but 


may be bad for machines. Electrical 
equipment, for example, is likely to deteriorate 
much more quickly when idle than when in use. 
For one thing, insulation of idle motors tends to 
take up moisture, which may result in dan- 
gerous lowering of resistance. Electrical con- 


tacts tarnish or become corroded. Belts dry 
out, become harsh, may crack. Laps open up. 
Oil-lubricated bearings become dry. Grease in 
bearings may harden. 

Production departments as well as the main- 





tenance force must realize that starting up an 
idle plant or department is not simply a mat- 
ter of issuing a few orders. Insulation re- 
sistance of motors and other apparatus should 
be measured. Quite likely careful drying out 
will be required. Everything must be cleaned, 
inspected, put in good order. That takes time, 
good organization, men who know how. 

Eagerness to “get going again” is perfectly 
understandable, but it should not be allowed to 
result in neglect of, or too much haste in, 
proper grooming of the equipment. After all, 
it is just as important to keep going as it is to 
get started. 


Thirteen Months 
ORE THAN 400 companies are now 


using the 13-month business calendar— 
and the list is not yet complete. Users say 
“advantageous to have exact comparisons of 
sales and expenses,” “‘eliminates necessity of 
splitting payrolls,” “affords better comparison 
of operation at no extra cost,” “distortions are 
eliminated; it simplifies accounting procedure,” 
“would never consider going back to the old 
calendar.”’ 

If half of this is true—personally, we’re sure 
it’s all true—it might pay other concerns to 
consider using the 13-month calendar now, and 
not wait for an Act of Congress to make its 
adoption universal. 


In Equipment’s Favor 
HE IMPORTANCE of equipment in- 


creases as labor prices increase. Assume 
constant volume of production with only slight 
variations in selling price of product. Then 
rising labor costs necessitate the acceptance of 
less profit or the lowering of cost of production, 
or reduction in selling expense. 

In the factory, only cost of production is con- 
trollable. Obviously the savings possible by the 
use of more productive equipment are greater 
as the cost of labor goes up. Some measure of 
comfort may be had from this viewpoint by the 
manufacturers of industrial equipment the while 
they contemplate efforts to establish a shorter 
work week. Equipment users must, of course, 
be more receptive than ever to production 
economies. 











Cold dawn of the 
morning after a 
generating station 
meets a flood 


v 


When Electrical Equipment 
Gets Wet 


trical equipment may be submerged or flooded in 

some emergency. Then it requires prompt and 
skilful attention in order to forestall further damage and 
restore service. 

As soon as the water has subsided and the debris has 
been cleaned up, a hose and clean water should be used 
to remove dirt, oil, and grease from the apparatus. Avoid 
striking exposed insulated conductors with a stream of 
water at high velocity. When cleaning exposed con- 
ductors or stators and rotors of disassembled machines a 
gentle stream of water and wiping with a cloth or scrub- 
bing with a fiber brush is the most effective method. Small 
motors should be removed and taken to the plant repair 
shop or a commercial shop where they can be given the 
proper attention. 

Bearings should be emptied and cleaned out. Grease, 
sticky dirt, and oil which adhere closely should be re- 
moved with gasoline or carbon tetrachloride. In either 
case ample ventilation must be provided. Ordinary stove- 
pipe fitted with a fan so that the fumes are removed by 
suction rather than pressure is easily obtained. The 
suction method removes fumes and prevents their ac- 
cumulation in other parts of the plant—which might be 
dangerous to life. If the cleaning solution is gasoline, 
the gas formed is explosive; carbon tetrachloride fumes 
are not explosive but are injurious if inhaled in quantity. 

The cleaning solution can be applied with a brush, cloth, 


PD vae every precaution that can be taken, elec- 
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Production tears its hair until 
maintenance restores setvice 


E. C. Dieffenbach 


Industrial Engineering Department 
General Electric Company 
Schenectady, N. Y. 


or spray gun, and stubborn particles removed with fiber 
brushes and wooden scrapers. Do not scrape too 
violently, since the cleaning solution has a solvent action 
upon the binding compounds in the insulation. Gasoline 
is less harmful in this respect than carbon tetrachloride. 
Ground the spraying apparatus and metal parts of the 
machine that is being cleaned in order to avoid danger 
of sparking from static electricity. 

Compressed air is an excellent aid to the cleaning agent. 
For use in cleaning, it should be dry. Sometimes pre- 
liminary blowing out of the piping will clear the system 
so that the air is dry enough for use. 

Motors, generators, switchboards, and distribution 
panels can all be cleaned in this way. Flooded instru- 
ments should be sent to a reliable service shop for re- 
conditioning and recalibration. 

Insulation should be carefully examined for damage. 
If coil wedges or fibre parts are not visibly damaged 
through swelling, drying will probably restore the machine 
to good condition. — 

After preliminary cleaning the apparatus is ready for 
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the drying operation. Two methods, and a combination 
of the two, are favored for drying out the insulation. In 
one method heat is applied from an external source; the 
other method depends upon the application of low voltage 
to the windings, heating the conductors themselves. A 
combination of the two produces admirable results if the 
heat is not applied too rapidly. Here a word of caution 
is in order. 

The insulation ordinarily applied to electrical apparatus 
is known as Class A, defined by the A.I.E.E. standards 
as: “Class A insulation consists of cotton, silk, paper, 
and similar organic materials when impregnated or im- 
mersed in oil.” Because of the nature of Class A insula- 
tion, the highest temperature attained during any drying 
operation should not exceed the operating temperature 
of the apparatus. 

Whatever the method of heating a close check should 
be kept by means of thermometers placed for easy read- 
ing at the hottest spots so that the normal operating tem- 
perature of the apparatus will not be exceeded. Heat 
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Testing insulation resistance by means of voltmeter 
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Conn -ctions for drying a wound rotor while stationary 
by heating with low-voltage a.c. current 
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Drying an a.c. rotor and field by passing low-voltage 
direct current through them, with the machine stationary 
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The rotor of a synchronous machine can be dried out by 

short-circuiting the terminals and rotating it slowly, 

under low excitation 
application should be steady. Interruption of a heating 
operation allows moisture to condense on the conductors 
and undoes part of the work. Drying can not be hurried ; 
hours or even days are required to secure satisfactory 
results. Adequate ventilation for the escape of moisture 
hastens the drying operation. 

Much ingenuity can be exercised in devising ways of 
applying heat. For small disassembled motors, coils, 
resistances, relay parts, etc., drying in the electric oven 
permits close heat regulation at about 85 deg.C., which 
is a safe drying heat for Class A insulation and allows 
ventilation. If steam is available steam coils and con- 
tainers can be improvised for directing the heat. Canvas 
coverings or tarpaulins may be placed over the apparatus, 
with provisions for ventilation, and heat applied by re- 
sistance heaters directed by fans, if electrical energy is 
available. In cases where the plant was down completely, 
gasoline torches have been used successfully by directing 
the flame through a screened tube or pipe to catch sparks 
and soot. Charcoal buckets properly placed are a source 
of uniform heat. A portable gasoline-engine-driven arc- 
welding set can be utilized to supply low-voltage current 
for internal heating, and the exhaust used for external 
heating. If the exhaust is piped into a drum the warm 
air, entirely free from soot or noxious gases, is under 
complete control. 

The degree to which the properties of the insulation 
are restored after drying is best determined by two tests: 
insulation resistance, and high potential. 

Insulation resistance readings give a good indication 
of the general condition of the insulation. Readings are 
usually taken by a voltmeter or insulation resistance 
meter. The best way to obtain dependable results is to 
plot insulation resistance as ordinates and time as ab- 
scissas. If the readings are taken at equal intervals of 
time and a curve is plotted a record of the resistance is 
available for the entire period. As the drying time in- 
creases the curve approaches a constant value of insula- 
tion resistance and gives an indication that drying has 
proceeded long enough. An erratic curve may indicate 
leakage paths to ground, creepage over the surface of the 
insulation, corroded terminals, or weak insulation, 

The insulation resistance for most motors and genera- 
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tors should be taken at the operating temperature of 
the machine. It should not be less than: 

Megohms = Rated Voltage — (Rated Kva. +- 1,000) 

An insulation resistance meter is self-contained and 
supplies the potential for making the test. By con- 
necting circuits of the same voltage and operating the 
instrument according to instructions the insulation re- 
sistance to ground can be read directly in megohms. 

The voltmeter method of testing requires a source of 
direct current. To obtain the insulation resistance of a 
machine it is necessary to know the grounded side of 
the d.c. source, which can readily be determined by 
observing the voltage drop to ground through a volt- 
meter. The grounded side of the circuit should be con- 
nected to the frame of the machine through a fuse not 
exceeding 10-amp. capacity. The other side should be 
connected to the circuit or group of circuits to be tested. 
Then the insulation resistance is found by the formula 


e = e(E—1) 


where R = insulation resistance 
R* = resistance of voltmeter 
E = voltage of dic. testing circuit 
V = voltmeter reading 


Insulation resistance tests should always precede high- 
potential tests and follow them. This precaution in- 
dicates whether the insulation is ready for the high- 
potential test; following the high-potential test it indi- 
cates whether a weakness has developed. The high-poten- 
tial test for new motors and generators is at least twice 
rated voltage plus 1,000. Machines that have been in 
operation should not be subjected to these high voltages ; 
probably 150 per cent of rated voltage is sufficient. 

When sufficient dryness is secured rotors and arma- 
tures should be dipped in a good insulating varnish and 
baked again. Squirrel-cage rotors do not require dipping 
nor do they need to be extremely dry. 

If the machine is too large for oven drying, external 
heat must be used or internal heating provided by an 
a.c. or d.c. source of low-voltage current. Heating must 
be kept within safe values so that the insulation will not 
be punctured by escaping steam pockets, or scorched. 
Approximately 85 deg. C. is safe for Class A insulation 
on low-voltage machines; correspondingly lower tem- 
perature should be used for high-voltage machines with 
thicker insulation. 

Large synchronous machines can be rotated slowly 
by external power with low excitation and short-cir- 
cuited terminals. Open or close circuits only with 
the machine at standstill. For this reason the short- 
circuiting jumpers should be attached inside of the oil 
circuit breakers and disconnecting switches opened or 
closed only when the machine is not in operation. 

They can also be dried at standstill by supplying low- 
voltage current to the armature and field, keeping the 
temperature below the safe value as indicated by 
thermometers located on the conductors. 

Large d.c. shunt machines may be rotated slowly with 
short-circuited armature and weak field excitation. The 
field may be dried out at standstill with low-voltage 
current from an external source. Drying time will be 
shortened if the commutator clamping rings are loosened 
sufficiently so that alignment is not seriously disturbed. 
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Two or three coats of an approved, air-drying varnish 
should be applied to all conductors when tests show the 
insulation to be in good condition. 

The oil in oil-filled transformers should be tested for 
moisture, and reconditioned by a filter or centrifugal 
dryer if necessary. Sludge or other accumulations should 
be removed and a visual inspection made of the con- 
dition of the insulation. 

A method of drying frequently used is to inclose 
the core and windings and supply heat by steam coils, 
resistance heaters, charcoal heaters, or other means 
through the coil and core areas. Drying temperatures 
must be kept at a safe value at all times, as determined 
by thermometers placed at the hottest spots. 

Another method is to supply low voltage and current 
to the windings, heating the assembly from the inside. 

Compensators are classed among the smaller items 
of apparatus and in most cases can be removed readily 
for drying in ovens, or heated inclosures. If equipped 
with oil switch the oil should be removed and extraneous 
dirt and water wiped from the transformer windings. 
If the factory finish on the transformer windings has 
been injured it should be repaired by dipping in insulat- 
ing varnish and baking after drying is completed. All 
contact points should be cleaned and brightened. 

Conduits present a rather difficult drying problem. 
Removal of the cable is hardly advisable on account of 
the size or lengths usually involved. By opening a joint, 
the water and sediment can be driven from the section 
by compressed air. If the conduit lies in a tunnel the 
heating problem is simplified considerably; the tunnel 
can be heated by steam coils placed in the vicinity of 
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One method of drying out transformer coils is to heat 
them by passing low voltage and current through the 
high-voltage side, with the low-voltage coils short 
circuited 


the conduit. Steady application of dry, compressed air 
will in time dry the insulation sufficiently for normal 
service. Insulation resistance readings should be taken 
periodically as drying proceeds. 

Instruments are best serviced by an approved service 
shop. Relays, rheostats, undervoltage devices, magnetic 
locks, and the like should be removed to a heated in- 
closure or oven. Coil impregnation and baking are ad- 
visable when drying is completed. Oil circuit breakers 
should be refilled with new oil after drying. Be sure 
that panels are thoroughly dry before reassembling the 
apparatus. 
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Air conditioning may mean merely humidification with 
only a small degree of temperature reduction—accom- 
plished by passing the air through uncooled water sprays. 
Or, as at Bristol-Myers, it may include refrigeration which 
cools the spray water and lowers the moisture content 
of the air that passes through it. This refrigeration equip- 





ment was operated 47 days last summer (from May 14 to 
October 5), kept working temperatures close to 72 deg., 
and maintained 40 to 50 per cent relative humidity. At 
the right, a view of the air washer, where recirculated and 
outside air is passed through sprays and then blown to the 
Sal Hepatica departments where it is needed 





“For it’s always fair weather”’ 


and smooth sailing in the plant that deals with 
hygroscopic materials—if it is air conditioned 


Lewis K. Urquhart 


Assoctate Editor 


is—then it would seem to an unprejudiced observer 

that many a plant manager’s “daily dish” is altogether 
too highly seasoned for comfort. It is the plant manager’s 
job to get constant, unfailing results, and that job is 
hard enough at best, without his leaving anything undone 
that ought to be done to make it simpler. 

It is not to be inferred that we are about to prescribe 
another nostrum guaranteed to make the factory man’s 
job foolproof. There are too many factors with direct 
bearing upon the manufacturing enterprise to justify 
the hope that all the grief can ever be washed out of a 
given production task. Some of these factors are va- 
riables. Most of them will stay variables no matter 
what we do. But among them may be one that can be 
turned into a constant, and that one variable may play an 
important part in the process and go a long way toward 
determining the final character of the product. 

For instance, there are those industries which process 
hygroscopic materials—materials that readily absorb and 
retain moisture—materials, therefore, that are affected 


[: VARIETY is the spice of life—and they do say it 
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by the weather. Some of them are so highly sensitive 
to atmospheric conditions that manufacturing is actually 
restricted to the winter months, or at any rate would 
be—and here we come to the point of this article—if it 
were not for modern air conditioning and its ability to 
change the variables of climate and weather into a con- 
stant. For—to paraphrase the familiar song—it’s al- 
ways fair weather when plant or process is air condi- 
tioned. 

Which brings us around to the Bristol-Myers plant at 
Hillside, N. J. The Bristol-Myers Company manufac- 
tures a line of fifteen products, including such nationally 
familiar items as Ipana Toothpaste, Ingram’s Shaving 
Cream, Ingram’s Milkweed Cream, Mum, Vitalis, Gas- 
trogen Tablets and Sal Hepatica. Fourteen of the fif- 
teen present no particular manufacturing problems so 
far as the weather is concerned. The fifteenth—Sal 
Hepatica, an effervescent saline laxative—makes up for 
the good behavior of the rest, in that practically all the 
materials that go into it absorb and retain moisture to a 
degree which, were conditions not controlled, would in- 
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The manufacture of Sal Hepatica begins in the hopper 


room where barrels of raw materials are stored and 
dumped as needed to the blending machines below 


terfere seriously with production processes and preclude 
the constant, unfailing results modern management aims 
at and doesn’t rest until it gets. 

Something like three years ago this concern was mak- 
ing Sal Hepatica in the good old-fashioned way. Essen- 
tially the process consisted of blending a number of 
chemical salts, drying out the mixture, and packaging 
the finished product for the consumer. Had not certain 
of these salts been hygroscopic, it would have been a 
simple, straightforward procedure. But, because they 
were so susceptible to moisture, it was necessary much 
of the time to introduce large quantities of hot air into 
the section where the finished product was put up in 
bottles and packaged for the trade. This expedient was 
especially necessary on hot, muggy, summer days and 
often drove plant temperatures up around the 100 mark. 
Another thing. These same hygroscopic materials are 
dusty. The dust would settle on floors, on machines. 
Then it absorbed moisture. Floors were damp most of 
the time. Machines got all gummy and sticky, couldn’t 
deliver to the best of their abilities. 

Today, for this product at least, it’s always fair 
weather. Modern air conditioning has turned the va- 
riable into a constant. Temperatures in the Sal Hepatica 
departments are maintained close to 72 deg. the year 
around. Relative humidity is held between 40 and 50 
per cent. Nothing stands in the way of manufacturing 
to close laboratory standards. Every batch is like every 
other. The air-conditioning equipment now installed de- 
livers washed, warmed, humidified air when necessary, 
then turns right around and supplies cooled air with the 
moisture taken out as needed. Automatic control, of 
course. 

Two rooms are conditioned. The first is the hopper 
room on the fifth floor, so situated that materials may 
flow by gravity to the mixing and blending machines on 
the floor below, and later to the filling and packaging 
department. In the hopper room raw materials are 
stored under constantly controlled conditions, and are 
dumped in‘to chutes that lead to the blending machines 
just below. There is no conditioning in this latter sec- 
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tion. It is not needed, because the next step is to pass 
the Sal Hepatica through driers, and any moisture picked 
up during the blending is of course removed in the dry- 
ing process. 

The other room that is air-conditioned is the depart- 
ment where the finished product is bottled, labeled, pack- 
aged, and cartoned. Bottles are received on the floor 
below this department and come from the manufacturers 
in Bristol-Myers fibreboard containers, which are later 
used as shipping cases. The bottles are placed on a 
flight conveyor in rows of ten, are passed under com- 
pressed air nozzles and blown out, then go up to the floor 
above and are transferred without intermediate handling 
to a belt conveyor which takes them to the filling ma- 
chines. (Sal Hepatica is sold in three sizes. Hence, 
from here on there are three production units.) Bottles 
are filled in six groups of four, pushed mechanically onto 
a belt at the other side of the machine, then carried to 
the capper. Caps are picked up and screwed on mechan- 
ically. Still on the belt, the bottles are gently tipped on 
their sides and rolled over two thin wheels that revolve 
in hot pitch. The pitch picks up a label and sticks it on. 
The bottles then go through a packaging and sealing 
machine, where jars and circulars are pushed into 
“set-up” cartons, and, still on the belt line, to a wrapping 
machine that wraps each individual package in waxed 
paper. The wrapped packages move next through a 
machine which wraps them in unit packages of six, and 
the latter go down through the floor on a roller conveyor 
to be packed in the same shipping cases which we re- 
member were used to bring the bottles to the plant. 

A familiar enough procedure. A procedure which 
could be, and actually was, carried out with a fair meas- 
ure of success without bringing atmospheric conditions 
under control. Here is the point, however. That fair 
measure of success was attained under almost intolerable 
working conditions, and to some extent at the expense 
of the product. With air conditioning the management 
knows that every bottle of Sal Hepatica is like every 
other. And it also has the satisfaction of knowing that 
it is providing the best possible working conditions. 
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Before this department was air conditioned, it was neces- 
sary On warm, muggy days to introduce large quantities 
of dry heated air to keep the Sal Hepatica from picking 
up moisture. Working conditions were intolerable. Today 
this is a pleasant department to work in 
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*Pactrory 


FORUM: 


A new question is presented herewith, and readers’ discussions of 


previous questions are published. Write down your opinions and 


send them to the editor. 


Answers published will be paid for 


Job, or Job Plus? 


It’s lunch time along the trout stream. George Ship- 
man and Frank Fulleger, pleased with their catch of the 
morning, anticipating further success in the afternoon, 
fall to on the grub. They also talk. 

* * * 


“How do you happen to know so much about trout 
fishing, George? Thought you were raised on the coast, 
and went after the big fellows.” 


“Answer’s easy, Frank. I read about trout fishing, 
talked to enthusiasts, and then tried it. Did a poor job. 
Wouldn’t let it beat me, so kept at it, and now I can do 
it. What’s your story?” 


“Oh, I was raised in trout country. But I can’t do 
what you do with the sea fish. Decided that kind of 
fishing wasn’t my line, and kept away from it—every 
man to his own trade.” 


“TI wonder—if you don’t mind a little philosophizing, 
Frank—which is the better policy, yours or mine? Take 
jobs, for example. Get into the plant where both of us 
know what we’re talking about. Should a fellow stick 
strictly to his own job, or spend some time looking into 
the other fellow’s?” 


“I’m open-minded, George, but if you won't hold 
what I say against me, I’ll take the stand that a man 
should stick strictly to his own job. This is the age 
of specialization, you know. The eye doctor won’t even 
look at your feet; the skin doctor knows nothing about 
your stomach. The lawyer deals with a specific kind 
of law. Now why shouldn’t the plant man deal with 
just one kind of job?” 


“I didn’t say he shouldn’t; I only raised the question. 
To help keep it raised, I’ll ask some more. How is a 
plant man going to get a bigger job if he never looks 
over his own fence? How is he going to know to what 
extent his job influences others? Suppose he has to do 
double duty—during depression, for example? Seems 


to me I’ve heard of production men who have had to 
take over maintenance during the past three years. And 
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maintenance heads who have been told that so long as 
the plant activities consist chiefly of maintenance they 
must handle production as well. Every department head 
has had to worry about overhead and about sales—so 
maybe he ought to know something about them, eh?” 


“As I said before, George, I’m open-minded. Maybe 
you're right, but on the other hand there’s always the 
horrible example of the man who knows something of 
everything and not enough of anything. And how about 
time—and ways and means? And, incidentally, how 
about trout? We can talk at home when we can’t fish. 
Let’s get going.” 

* * 

They do, leaving the debate a draw, thereby giving 
opportunity for discussion to Factory Management and 
Maintenance readers. 


Which policy works out to the advantage of both the 
individual and the company—sticking strictly to the job 
or learning also about the other fellow’s? 


ANSWERS TO PREVIOUS 
QUESTIONS 


How Much Efficiency Now? 


(Question presented in the April issue) 


HE LOSSES in efficiency and poor work incurred 

through letting down during slack periods and 
through overexertion in rush periods make both prac- 
tices unjustifiable to plant and worker in the plant. Both 
conditions breed sloppy and indolent habits which are 
reflected in imperfect, rejected goods. Both conditions 
give cause for lost motion and greater cost of produc- 
tion. Through increased production cost and doubtful 
quality of the goods produced, the prospects of future 
business, the sustenance of plant operation, and work 
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for the workers are certain to be considerably impaired. 
The standards of efficient work should be insisted 
upon from all workers at all times. The number of 
workers should be adjusted to meet the demand. Prolific 
hiring and firing or laying off are not the solution. To 
me the answer is better planning with flexible short term 
labor schedules involving share-the-job principles. 
Manufacturing operating savings have a more impor- 
tant relation to profits today because profits are often 
uncertain when impaired by fluctuating business activity 
and rush delivery requirements. A saving today. may 
mean the difference between profit and loss, where 
formerly it meant only an increased profit. We have all 
heard of concerns taking contracts on an unprofitable 
basis just to keep their plants in operation. It takes no 
deep thought to realize what operating savings mean 
to them. In this era of rush contracts, low inventories, 
and high-speed production machinery, the opportunities 
for big savings through intelligent planning and oper- 
ations have increased greatly and demand more attention 
than ever before. 
Tuomas W. Hopper, Production Superintendent 
Allied Products, Inc. 
Suffern, New York 


EITHER the plant nor the individual is justified 
L in letting down when orders are few and far be- 
tween. In fact, when there are fewer orders, there is 
all the more reason for paying attention to details and 
increasing efficiency. 

When a plant is operating on a low-efficiency basis, 
letting down at every opportunity, there is a great deal 
of harm done, both material and spiritual. A plant in 
the habit of doing just what’s necessary soon has its 
employees in a similar position. They get so that every 
time the overseer’s back is turned they take time off to 
discuss the World Series or something similar. This 
is not a temporary slackness, for when business starts 
picking up the employees will still be taking advantage. 

A plant that is paying little attention to efficiency finds 
that when the rush comes it is difficult to get started 
again at full speed. There is machinery to be over- 
hauled, oiling and greasing to be done, machinery to be 
examined. 

Slow business affords opportunity to get the plant in 
tip-top condition. There is plenty of time, and nothing 
is lost. A company that keeps finding new devices for 
saving time and labor is the company that is going to 
get far ahead of the rest of the field. 

Witt Herman, Superintendent 
Tannenbaum Oil Company 
Cleveland, Ohio 


What Is the Plant Man’s 
Responsibility Toward Sales? 
(Question presented in the March issue) 


HO IS the man in your organization to decide on 
omitting or simplifying an operation in produc- 

Is it the manager, the sales department, or the 
No. It’s the man in the plant. He is re- 


tion? 
engineer ? 
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sponsible for the quality, the methods of manufacture, 
and the prompt delivery. He must make the product 


to fit the customer’s needs. He must alter the manu- 
facturing processes to keep the costs down to meet com- 
petition. 

The plant man knows that costs must be reduced but 
he should also know enough about the uses or further 
assembly of his product to determine the essential toler- 
ances, points of maximum stress, areas of wear, or 
reasons for the particular type of finish. Maybe certain 
surfaces have been ground when a sand blast finish 
would suffice. Maybe it is cheaper to grind this sur- 
face than hold such close machining limits. Perhaps 
heavy castings have been used where a redesign of the 
product for welded parts would be more economical to 
manufacture. Similarly, die-cast or hot pressed parts 
might save a lot of machine work. These are the points 
that the plant man should find out from the sales depart- 
ment or customer, so as to make proper suggestions. 

If a given product has regular volume in these items 
it might be more economical to take the group of ma- 
chines needed for this product out of their present de- 
partments and make one new department to manufacture 
this one part from raw material to finished product. 
Thus trucking, time between operations, and inventory 
could be reduced. 

The wise plant man is the one who is studying his 
product both from the economical production standpoint 
and from the buyers’ usefulness viewpoint. 

H. T. Morton, Metallurgist 
Hoover Steel Ball Company 
Ann Arbor, Mich. 


HE PLANT man has a responsibility toward sales. 

Unfortunately there are not enough employers who 
recognize this fact and build up the proper attitude on 
the part of their employees. 

In times of stress it is the general feeling among shop 
men that to help bring forth time-saving methods will 
react against them. They believe that producing quicker 
and better will mean fewer working hours. Seemingly 
no one takes the trouble to show them that low cost plus 
quality means added sales, and therefore more working 
hours. 

One manufacturer here in the East, the world’s largest 
in his line, who pioneered the principle of paying for 
workable suggestions to better their methods or quality, 
has been forced to reduce working hours and in some 
cases wages, but has not dropped the suggestion pay 
method. He has continually told the men that to hold 
back a suggestion for fear of reducing their fellow 
workers’ hours is just the way to bring about reductions. 

The company has posted on its bulletin boards data 
showing the increased sales volume on specific articles due 
entirely to workers’ suggestions that enabled cheaper 
manufacture. The figures show an actual increase in 
working hours because of increased sales. The net result 
is that suggestions are coming in stronger than ever and 
all employees are striving to better their individual opera- 
tions so as to help put their fellow workers back on the 
payroll. 

CuHarLeEs R. WHITEHOUSE, Standards Engineer 
The Holtzer-Cabot Electric Company 
Boston, Mass. 
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Equipment efficiency + Ideas + Plant problems + Design developments 


Important Details of 
D. C. Armature Windings 


A. C. Ror, Wilkinsburg, Pa. 


While winding direct-current armatures of the lap- or 
wave-wound type that use one-turn, open-end, strap- 
copper coils of the type shown in the illustration, there 
are three important details that must have the proper 
attention in order to produce a winding that is free from 
weak or defective spots. 

The two most important details are the use of insulat- 
ing pads, as shown, between the layers of the top and 
hottom coil ends at both the commutator and the rear 
ends of the winding. 

The width of these pads is important; they should 
extend from the end of the straight part of the slot 
portion of the coil to the point on the front end where 
the radius at the beginning of the lead starts. This means 
that the separating pad of insulating material should 
prevent the upper and lower layers of leads from coming 
in contact and causing shorts between the top and 
bottom leads. 

The pad at the rear end of the armature should extend 
from the end of the bottom slot portion to the diamond 
point. These pads prevent the edges of the coil ends in 
the two layers from cutting through the coil insulation at 
the points where they come in contact. 

The third detail relates to the use of fillers in the slot 
section between the top and bottom coil halves. These 


fillers should extend up to the pads between the layers 
of coil ends. 

It will be noticed in the illustration that the four 
corners or ends of the winding cells have been trimmed 
off. This is done to prevent the edges that project out 
beyond the ends of the wedges from collecting dirt and 
causing a whistling noise when the motor is running. 
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Careful adherence to the details cited when winding 
an armature of the type mentioned will reduce the pos- 
sibilities of trouble and increase the useful life of the 
rewound job. 





Photograph by courtesy of MacNutt, Watts & Tankard, Inc. 


Mixing by Weight 


By mounting these mixing tanks directly on scales, 
and energizing the agitating motors with flexible leads, 
this chemical company obtains an efficient method of 
mixing accurately by weight. 


Three Paintings Pay for 
All-Time Rigging 
F. D. Hartrorp, Denver, Col. 


About the most troublesome thing in the world to 
paint is the bowl of a large water tank. Usually the 
painter is swung from a bos’n chair and then pulled up 
to position by ropes attached to the tank legs. This 
precarious sort of perch, from which a man can look 
down perhaps 150 ft. in the clear, excuses the improper 
use of wire brushes and scrapers for preliminary clean- 
ing and encourages hasty slappings on of paint. 

To remedy these adverse conditions, a water tower 
under my supervision was provided with a temporary 
wooden platform carried on a permanent steel frame- 
work set below the bottom of the bowl. As shown in 
the sketch, the main members were 12-in. junior beams 
with 8-in. cross beams. Enough plank to cover a little 
more than one-quarter of the square is hoisted up each 
time the painting is done. A 3-in. standard steel strand, 
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Elevation of Top of Water Tower and Tank the painter to reach 
the top of the bowl 
and the bottom of the runway around the base of the 
tank, a special wooden horse was built to be moved 
around on the platform. 

Total cost of steel and platform amounted to about 
$200. By means of the platform, the chance of accident 
is very much lessened and the painting job can be done 
correctly by ordinary maintenance painters. It is esti- 
mated that the platform will pay for itself in three paint 
jobs or in six years. 

Shortly after the framework was finished, it demon- 
strated a further use by providing a working platform 
for repacking the sliding pipe joint at the bottom of the 
bowl. Ordinarily this job took 8 hours whereas with 
the platform less than two hours was required. 


Better Cutters for Slot Insulation 


J. H. Sauve, Temiscaming, Que., Canada 


Instead of grinding the usual V-shaped cutting edge 
on slot insulation cutters, I have found that better 
results can be obtained when it is made somewhat like 
the throat of a wood plane, as Figure 1 shows. A cutter 
of this shape does not clog up with insulation and can 
be sharpened readily with an auger bit file. I make 
these cutters from half-round files. 

The cutter shown in Figure 2 does a neat job when it 
becomes necessary to lift some of the coils in a rotor. 
In such cases cutting the cell insulation in the slots 
where the bottom bars have to remain is a problem. 
Made from y-in. steel, the cutter is formed as shown 
at A. A lip, K, which carries the cutting edge is bent 
at a right angle along the line XY and the portion M bent 
over to stiffen the cutter. The width is governed by the 
size of the slots in the machine. In use, the tongue guides 
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the cutter by sliding between the insulation and the iron, 
as in Figure 2 C, and shears off the insulation close to 
the top of the bars. 


Quickly Adjustable Roll Stands 


Cuas. H. Wittey, Penacook, N. H. 


Where there is need for frequent changes in the height 
of roller stands used for feeding boards to woodwork- 
ing machines, handling plates to presses, or general 
maintenance applications, the quickly adjustable stands 
shown in the sketch will be found to be time and labor 

















savers because the correct height can be obtained quickly. 

The principle of gripping the sliding upright is that 
of the binding effect of the edges of the hole in a canted 
plate as shown in the detail. It is a very effective grip 
and does not slip, yet it can be released quickly for a 
change of adjustment. 
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PRODUCTION 
CONTROL 


5 * Preparing the Order 


Thomas M. Landy 


Manufacturing General Department 
General Electric Company 


many manufacturing organizations is the mass of 

forms accumulated over a period of years. It 
should be remembered that each time a form is written 
it means expense. No effort should be spared, there- 
fore, to make every possible use of a form that already 
exists. 

As we turn, then, to the preparation, distribution, and 
use of individual order forms, we shall confine our dis- 
cussion to two outstanding methods which accomplish 
that purpose. These methods are the well-known hec- 
tograph, involving the use of a master form executed in 
a special ink that permits ready duplication, and the 
newer mechanical method in which a zinc dupligraph 
plate is used to print as many forms as may be desired. 

Each of these methods has its advantages. Where 
the percentage of repeats is low, hectographing ordi- 
narily has the call, because it is somewhat faster in 
handling an original order. The mechanical method is 
obviously quicker and simpler when a repeat order has 
to be prepared. 

In the hectograph method of preparing paper, an 
original order (see Figure 1) is prepared for each com- 
ponent part, subassembly, and assembly. The expense 
involved depends largely upon how complete the engi- 
neering information is when it reaches the ordering sec- 
tion. With the average drawing model or material list 
it may be necessary to have order clerks with a certain 
amount of shop practice, and usually the original will 
have to be prepared in longhand. If the title-block 
method of preparing drawings is used (see F. & J. M.., 
February, 1933), then the data emanating from the 
engineering department are so complete that nothing has 
to be added in the way of shop practice, and the 
originals can be prepared by a typist—obviously better. 


Pirsey ar one of the worst evils connected with 
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In hectographing factory 
paper, an original order is 
prepared for each component 
part, subassembly, and as- 
sembly. Copies may then be 
made as needed 







From this original order the various copies needed 
in the factory are then duplicated. The original acts 
as a tool-accumulation notice; the back is ruled off to 
record moves. Thus no material is delivered to the 
factory floor unless the factory is ready for it. 

Both colors and names may be used for the copies 
made from this original. For instance, the motor- 
generator section, which uses the forms illustrated in 
Figure 1, makes some eighteen copies. Since require- 
ments will vary with every plant, it will serve our pur- 
pose here to list only a few of them: (1) a white 
“dispatch order” for the central planning section and 
each contributing department having an operation to per- 
form; (2) a green “index” copy that is filed by drawing 
and card number, and kept in the master file until the 
job is completed; (3) a brown “material withdrawal” 
copy which is sent to raw stores or stock sections, and 
then to the accounting department; (4) a goldenrod 
“raw materials available” copy; (5) a canary “finished 
stock delivery” copy; (6) a pink “production” copy; 
(7) a salmon “accumulation” notice; (8) a blue “re- 
vision” copy used for cancellation and hold-ups, or 
changes in schedule; and so on. Similarly, identification 
tags or stickers may be made from the original order 
form, and sent to the raw stores or stock section which 
furnishes the material. Tags are attached to small 
pieces, castings, machine parts, etc—anything to which 
a tag can be wired. Stickers are used on large castings 
and fabricated parts, and may be stuck on with white 
shellac. Thus we see that a single typing is sufficient 
to supply copies of the original order to all interested 
parties. 

From this same original is made the “shop record 
and cost card” shown in ‘Figure 2. On this card the 
various operations are entered as shown, and a copy is 
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sent to each dispatch station having one or more oper- 
ations to perform. All time is posted on this record, 
and when the order is complete it is sent to the cost 
department, where it serves as a detailed labor cost of 
the part. 

Typed independently of the original order is the com- 
plete set of green carbon-backed time vouchers shown 
in Figure 3. Each voucher is prepared in triplicate. 
When the operation is complete the original copy goes 
to the payroll department ; the duplicate copy is the load 
deduction copy; and the triplicate is retained by the 
operator as his receipt. Since the cost department re- 
ceives the cost card completely costed, there is no neces- 
sity for its getting a copy of the voucher. 

Turning now to the mechanical method of preparing 
factory paper, we have previously stated that it possesses 
certain inherent advantages when the percentage of re- 
peat orders is great enough to justify the investment 
in equipment. As in hectographing, the first step is 
breaking down the drawing list. All orders going through 
for the first time are written on the “production order” 
form shown on page 85 of the March issue. The order 
clerk fills in the upper half of this form and passes it 
on to the materials specification man. Then it goes to 
the planner for routing and pricing, and is turned over 
to the dupligraph section for the preparation of the 


A complete set of time vouchers—one for 4 
each operation—is also made from the orig- ° 
inal hectographed order. Thus a single 
typing operation suffices for all necessary 
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“Shop record and cost card,” 
also made from the original 
hectographed order. The vari- 
ous operations are entered as 
shown, and all time is posted to 
this card, which later serves the 
cost department as a detailed 
labor cost of the part 


permanent zinc plate and the printing 
of all necessary paper. 

All repeat orders are written up 
on the “order card” shown in March, 
page 87. This card is turned over 
at once to the dupligraph section as 
a signal to remove the plate from 
the file and print the paper. The plate contains all non- 
variable data. On each new order, therefore, it is 
necessary to add only such variables as stock order num- 
ber, quantity, and due dates. 

All stock items are ordered by the inventory control 
section, which has only to post the order to a control 
card and forward it to the dupligraph section. 

In departments that use the title-block material list, 
the production order for new orders and the order card 
for repeat orders may be eliminated. The shop order 
dates and quantities are filled in on the material list. 
The list is then passed over to the plate file; plates are 
removed and the papers printed without delay. Since 
the letter “S” appears beside stock items, the girls pay 
no attention to them. As just stated, they are ordered 
through the inventory control card. : 

For all items for which no plate already exists, a 
planning card is set up. From this card the plate is 
prepared by a graphotype operator. Any one familiar 
with the standard typewriter keyboard can be taught 
to operate the machine which embosses the plates. Plates, 
by the way, are of soft zinc composition, may be blanked 
out in case of error, or changed, and can be used over 
again as many as six times. Each plate will take six 
lines of printing, with a possible 60 characters to the line. 
One, two, or three embossed plates are then assembled 
in a metal holder or frame; if there are less than three 
plates, blank fillers are used. 

From the dupligraph plate the “operation card” (see 
Figure,4) is then run off, checked, and placed in the 
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master planning file. 


Each time a change is made, a 
new card replaces the old. When the plate is originally 
set up, a tool-crib record copy (Figure 5) is also printed. 
In Figure 4 are also illustrated typical forms after 


printing. It will be noticed that they include such vari- 
able data as quantity, due dates, and shop order number. 
The machine on which they are printed has an attach- 
ment which permits the addition of the variables that do 
not, of course, appear on the zinc plate. Shown in Figure 
6 is a copy of the carbon-backed time voucher. A set 
of vouchers is printed for each operation; the large 
number on it indicates the operation for which the 
voucher is intended. 

It will be noted that the forms used in the mechanical 
method are in general similar to those previously de- 
scribed in the hectograph plan. Distinguishing colors 
and names are also used. Forms used in hectographing 
come in sheets of eight, while the dupligraph forms are 
single 3 x 5 or 6 x 5 cards. Where there are 12 lines 
or less, the single 3 x 5 form is used; over 12 and up 
to 24 lines, one 6 x 5 form; over 24 and up to 36 lines, 
one 6 x 5 and one 3 x 5; from 36 to 42 lines, two 6 x 5 


When the percentage of repeat orders 
is high enough to warrant the invest- 
ment in equipment, the mechanical 
method presents opportunities for sav- 
ing both time and money. Below are 
shown a group of factory forms repro- 
duced from the zinc dupligraph plate— 
which, once made, is kept on file for 
instant use when repeat orders are 
received 
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forms. The number of frames used will, of course, vary 
according to the amount of information it is necessary 
to print. Those are details, however, which need not 
be gone into here. 

Again, it should be remembered that every additional 
piece of original factory paper that is prepared means 
that much more expense. Thus, either of the two meth- 
ods described is of value, since it provides a way of 
running off as many copies of the original order as may 

be needed—at minimum expense, and 
with every assurance of accuracy. 
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No Bottom to Costs. . . 


The cold, hard fact is that if any organization dares to 
believe that its costs can’t be cut any further, there is 
someone waiting to say “If you can’t do it, we can.” 
That someone may be a direct competitor. That some- 
one may be an indirect competitor or an entirely different 
industry ready to step forward with a substitute product. 
Or that someone may be an organized group of stock- 
holders, or the banks, only too ready to turn out one 
management and put in another; or even an important 
customer ready to manufacture what he now buys 
from us. CHAPIN Hoskins! 


Where Selling Begins. . 


Unless the product is modernized from within, it is cer- 
tain that it will happen from without. Modernization of 
product is not only a sound investment but a necessary 
one. Too often it is left to chance suggestion or acci- 
dent, particularly when business is good and things ap- 
pear to be going smoothly. Re-valuing of product as 
compared to mere price-cutting is a matter of policy and 
long-time planning. As such, it enters into practically 
every department of every business. Essentially, it is a 
matter of management and should be treated as such. It 
is a spot where the well-known “open mind” may be 
utilized to the utmost. Greater capacity; greater con- 
venience ; easier control or less skill, effort, or time to 
operate; wider application; greater flexibility as to use; 
improved quality of output; increased safety; and im- 


proved appearance will add value to a product. 
H. I. Lewis? 


Those Inventories . 


Purchasing departments should have available at all times 
the quantity of all commodities consumed monthly or 
yearly, and the departments requisitioning materials 
should state the amounts on hand, as well as the amount 
consumed during the past 30 days. The purchasing de- 
partment should question any requisition where it is 
thought the material is not needed at the time or the 
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amount is inconsistently large. Requisitions for all 
classes of material should first pass through the salvage 
division to determine whether the items being ordered 
are available at some other plant or whether substitution 
of existing supplies is acceptable. It will be found that 
the following of such procedure will not only avoid the 
necessity of scrapping supplies by reason of deteriora- 
tion or obsolescence, but will also make it possible to 


maintain inventories at all plants at a proper level. 
R. M. Bowman? 


Italics Are Ours... . 


In order to operate efficiently on small inventories, it 
naturally follows that replenishment must be obtained 
promptly, and this can only be accomplished by being on 
the very best terms with one’s sources of supply. A pur- 
chasing agent, in order to get prompt deliveries of ma- 
terials for replenishing inventories, must have the confi- 
dence and respect of his suppliers. He cannot enjoy 
their confidence if he divides his purchases among a 
great many sources of supply, nor if he purchases en- 
tirely on the basis of price. H. H. Krause* 


Too Much DO... 


Any job is made up of three parts—the MAKE 
READY, the DO, and the PUT AWAY. Up to the 
present time, in our attempts to reduce manufacturing 
costs, we have given far too much attention to the DO 
and not enough to the other parts. Half of our automo- 
bile machinery would never have been built had we first 
considered the proper balance of these parts. We have 
high-speed machines that we cannot afford to operate ; 
we have tungsten-carbide tools that we cannot use, and 
even automatic plants that stand idle because they re- 
quire too large a run to justify the high set-up costs. In 
many cases, we could have secured 75 to 80 per cent of 
the reduction in costs with common-sense applications of 
motion economy, and we would be operating at greater 
capacity and at lower costs than we are today. 

ALLAN H. Mocensen® 


Set-Ups and Foremen . . . 


Foremen, stimulated through proper incentives provided 
by the top management and carefully instructed in the 
motion-study technique of job analysis, can aid materi- 
ally in the reduction of set-up time. It is unlikely, how- 
ever, that foremen will vitally attack the problem unless 
directed to do so by higher management. Management, 
itself, must be sufficiently awake to the costliness of set- 
up time. GLENN GARDINER® 








*From papers presented at American Management Associa- 
tion’s Job Order Production Conference and Mass Production 
Conference, Cleveland, April 13-14. 

1Managing Editor, Forbes. 

*Manager, Seybold Machine Company Division, Harris-Seybold- 
Potter Company, Cleveland. 
aed Agent, Republic Steel Corporation, Youngstown, 
Ohio. 

*Purchasing Agent, National Screw & Manufacturing Com- 
pany, Cleveland. 

‘Industrial Consultant and Consulting Editor, Factory Manage- 


ment &€ Maintenance. 
‘Assistant to President, Forstmann Woolen Company, Pas- 


saic, NK. J. 
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How to 


MAINTAIN 
FLOORS 


H. L. Schultz 


Assistant Superintendent of Maintenance 
Carborundum Company, Niagara Falls, N. Y. 


Vv 


Part 1 (MAINTENANCE ENGINEERING, February, 
1933) dealt with concrete floors, as to design, 
quantities of materials, armoring, repairing. 
Herewith, more about concrete floors; something 
on other types 


holes in concrete floors, using concrete as the 

patcher, are illustrated in Figure 4. In Figure 5, 
wearing course D shows the application of one of many 
commercial concrete patchers. Patchers of this type, 
consisting for the most part of a combination of mastic 
and quick-setting cements, have in general proved the 
better. Such a repair job will turn out satisfactory 
only when it has been made a certainty that the hole 
has been cleaned, and when the patch has had ample 
time to set and bond itself properly. 

Where patching is to cover a considerable area, or 
where a new surface is wanted, preliminary preparation 
(brushing and cleaning) of the old surface is identical 
to that for the smaller patch. Screeding strips will have 
to be used to strike off and insure a level surface. Figure 
6 shows the manner of joining screeded strips after re- 
moving the depth strip. It is essential that this joint 
be of a feather-edge, overlapping type, as shown, or it 
will not bond readily; nor will it respond satisfactorily 
to ultimate expansion and contraction. 

The primer used for coating the hole depends upon 
the filler to be used. For concrete, this primer is a 
cement grout of plastic consistency; for other fillers, 
such as mastic and quick-setting cements, only a primer 
recommended by the manufacturer should be used. 

A very unsightly condition, as well as a hazardous 
one, is that often existing around bolts that anchor ma- 
chinery or other equipment through upper floors. Figure 
7 shows in details a method for eliminating this condi- 
tion, leaving not only a finished job, but, what is of 
greater importance, eliminating the danger of the ever- 


(Yivtes in and incorrect methods for repairing 
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INCORRECTLY INSTALLED PATCH 


Patches installed with feathered edges will soon break 
down under trucking 
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CORRECTLY INSTALLED FLOOR PATCH 


The chipped-out area should be at least one inch in depth 
with the edges perpendicular 














RESULTS OF INCORRECT SCREEDING OF PATCH 


When a patch is originally struck off to the level of the 

floor, the concrete will sag in the center, due to the fact 

that the straight edge has a tendency to cut off slightly 

below its lower edge and that the concrete shrinks during 

hardening. Additional concrete placed in the concave 
area will soon chip out under traffic 


Shim (s trike-off boarol 
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CORRECT METHOD OF SCREEDING PATCH 


The strike-off board is held slightly above the level of 
the floor by strips or shims laid the length of the patch 
on two sides. For large patches the thickness of these 
strips will be greater than for small patches. The con- 
crete is allowed to rest for 1 to 2 hours. This allows 
the concrete to attain some of its initial shrinkage before 
being troweled to its final plane and will result in a 
uniformly level surface, plane with the rest of the floor 
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PROTECTION OF PATCHES 


Patches should be kept continuously wet and protected 
from traffic for a period of 10 days. An economical 
method of protection consists in using a piece of 4-in. 
steel sheeting bent as shown and placed over the patch 
to take traffic during the curing and hardening period 


Courtesy Portland Cement Association 








Figure 4. Correct and incorrect method for patching 
concrete floors, using concrete as patcher 


loosening concrete around the bolt caused by vibration 
of equipment with which it is connected. 

Much grief and no small percentage of concrete floor 
repairs can be avoided by applying proper treatment. 
Ultimate efficiency of a concrete floor surface depends 
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Courtesy Union Products Company 


Figure 5. Correct method for patching concrete floors, 
using commercial patcher. A, original floor; B, grout 
mix for filling; C, bond (two coats); D, wearing course 


upon workmanship, hardening treatment used, and 
proper curing. One of two methods can be used to make 
the surface wear-resisting, waterproof, and dustless. 
The first is that of mixing a suitable aggregate with 
portland cement, in specified proportions, and troweling 
into the final course. 

There are on the market a number of compounds for 
this purpose, consisting for the most part of suitable 
abrasive or iron mixtures, together with certain chem- 
icals, in some instances, to insure proper bonding char- 
acteristics with the concrete aggregate. The second 
method is that for use on floors already laid, where a 
wearing surface subject to crumbling and dusting under 
moderate traffic may often be improved to a remarkable 
extent by the application of some hardener or treatment. 
Those in commercial use for this purpose are generally 
one or a combination of the following: Magnesium 
fluosilicate, sodium silicate, aluminum sulphate, and zinc 
sulphate. 


MAGNESIUM FLUOSILICATE TREATMENT 


Magnesium fluosilicate treatment generally consists of 
two or more applications. In the first application a 
rather light solution proves best, made up of one-half 
pound of silicate dissolved in one gallon of water. With 
second and subsequent applications the strength should 
be increased to about two pounds per gallon. It is very 
important to see that the surface is kept wet at least 
three minutes when applying it to make up for any of 
the solution that may be immediately absorbed by the 
porous concrete. The period between applications should 
be at least one hour. For all general purposes three 
applications should give very good results; bad floor 
conditions warrant more applications. The primary 
objective must be to secure as great a depth of pene- 
tration as possible. 


Sopium SILICATE TREATMENT 


One of the most inexpensive and yet effective treat- 
ments is by means of sodium silicate. Commercial so- 
dium silicate (30 to 40 per cent solution) with small 
additions of organic acids is quite viscous and requires 
thinning with water for proper penetration. Ordinarily, 
good results are obtained by diluting each gallon of sili- 
cate with three of water. Each gallon so mixed should 
cover an area of about 200 sq.ft. At least 24 hours 
should be allotted between applications. In this treat- 
ment, as with all others, the floor must be thoroughly 
cleaned of all grease, plaster, and dirt, and must be 
absolutely dry before the solution is placed. 
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ALUMINUM SULPHATE TREATMENT 


Considered by many to be one of the best treatments 
is that of aluminum sulphate, although the process of 
application is slower and somewhat costlier. On the 
other hand, one or two coverings will ordinarily suffice. 
The mixture should be made up in either a wooden bar- 
rel or stoneware vessel, acidulating with about 2 c.c. of 
commercial sulphuric acid with each gallon of water 
used. Sulphate does not readily dissolve, and must 
therefore be stirred for a few days until solution is 
complete. About 24 lb. of powdered sulphate will be 
required for each gallon of water and should cover about 
100 sq.ft. of floor space. As in the sodium silicate treat- 
ment, 24 hours should elapse between applications. 


ZINC SULPHATE TREATMENT 


A 16 per cent solution of zinc sulphate with about 44 
per cent free sulphuric acid may be applied in two coats, 
the second coat being applied four hours after the first. 
With this treatment, however, the surface should be 
scrubbed with hot water and then mopped dry just be- 
fore applying the second coat. One thing worthy of 
note in this treatment is that the final floor will be some- 


‘what darker than the original concrete. 


There are also a number of commercial compounds of 
oils, gums, and waxes sold as hardeners. Likewise, pul- 
verized iron mixed with sal ammoniac or other oxidizing 
agents is used both as an integral hardener and as after- 
treatments for concrete floor surfaces. 


Acip-RESISTING FLoors 


Although material progress has been made toward 
producing a floor resistant to acids, the way is still open 





How to Join Screed Strips 

















Courtesy Union Products Company 


Figure 6. How to join screed strips—1, original floor 
base; 2 and 3, freshly laid strips; 4, new patching strip; 
5, showing edges flattened 


for a floor that will satisfy this service at a nominal cost. 
For this reason many floors of concrete and other mate- 
rials, subject to this severe service, are being repaired 
over and over again with materials entirely unsuited for 
the purpose. Many engineers and contractors have lost 
faith in so-called acid-resisting floors after laying them 
at almost prohibitive costs—only to see them fail. 

Best results to date from a practical and cost stand- 
point for this requirement (excluding conditions of 
hydrofluoric acid) are being secured by the combination 
of concrete, asphalt or mastic, and acid-resisting brick. 
A concrete base 3 to 4 in. thick is first laid, type and rein- 
forcement depending upon the nature of service. When 
sufficiently dry, the base is mopped with hot asphalt or 
mastic, being thoroughly covered. When this has cooled 
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off enough to allow walking upon it, acid-proof brick is 
dipped into hot asphalt or mastic for half the thickness 
of the brick and is shoved up to make a joint, as shown 
in Figure 8. If a full joint is not obtained, more of the 
hot liquid must be poured in, but not too much at a 
time, or else it will cool and make it difficult to push a 
good joint. 

Brick should not be pushed either straight ahead or 
sidewise only, but rather in a direction toward a corner 
in order to push up a joint on two sides of the individual 
brick. Brick should be pushed up tight to eliminate 
any voids where the asphalt did not come up to the top. 

There is a certain class of paving brick that answers 
the purpose, but common building brick are of no use. 
Acid-proof brick come in regular size, 4x8x24 in. They 
may also be had in tile, 12x13x2 in. and 12x1x1 in. The 
latter should be used only when heavy loads are not to 
be encountered. 

When extreme caution must be taken to insure a tight 
job, it is well to waterproof the concrete base with wool 
felt and waterproofing cement. The mastic referred to 
consists of bitumen, white quartz, and asphalt flux; it is 
purchased commercially rather than mixed locally. 

Recently there has appeared a pre-mixed, acid-proof 
cement, used as ordinary portland cement, that takes the 
place of asphalt or mastic. This compound will harden 
throughout and set in 24 hours. Although much promise 
is given for this new cement, it is just passing the experi- 
mental stage and therefore still bears watching. Because 
of insufficient depth of penetration, acid-resisting paints 
often recommended for floors are hardly worth the time 
spent where there is any service or traffic to speak of. 


MaTCHED Woop AND PLAIN Woop FLoors 


The tendency is to get away from matched wood and 
plain wood flooring, particularly because of the fire 
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Figure 7. Standard method for patching bolt holes in 
concrete, always a troublesome job 
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hazard it presents. In spite of this there are many places 
of comparatively light service where it is still an ideal 
covering. In other instances, old buildings in particular, 
where a floor of concrete or other construction would 
admittedly serve to better advantage, the cost of change- 
over cannot be readily justified. 

Matched flooring of maple or oak should never be less 
than { in. thick (preferably thicker) by 24 in. wide. For 
best wearing results boards should not run longitudinally 

















Figure 8. Acid-proof brick floor construction 


with general lines of traffic, nor at right angles with 
sleepers, but rather at a diagonal of 45 degrees. When 
laid in this manner the resulting construction is one of 
maximum rigidity and one that will give greatest amount 
of service with a minimum wear that is uniform—with 
no hills and valleys. 

Where service is quite severe for wood flooring and 
where, because of other conditions, wood construction 
must be adhered to, a deck that will give far greater 
satisfaction than the regular matched type is one where 
plain boards are used—no tongues and grooves. The 
commercial size plain board flooring is about 14x4 in. 
and when laid must be tightly fitted end to end and side 
to side. Needless to say, a floor such as the latter can 
be considered only where appearance is not a vital issue. 
As in all types of floors, sleepers and underflooring 
which form the foundation must be of sound construc- 
tion, level and rigid. Where top flooring boards are laid 
directly on the sleepers, they must be cut so that the ends 
will rest on the sleepers. Failure to watch this means 
that resulting flooring will become loose, and will heave 
and crack after being in use only a short time. 


Woop Biock FLoorING 


Buildings of comparatively light construction must 
often be equipped with floors that will withstand me- 
dium-heavy shock, impact, and general wear. Blocks- 
on-end flooring placed on a light cinder base or on rigid 
wood sleepers and underflooring answers the problem 
with low first cost. If a building where such flooring is 
used is subject to excessive moisture or extreme condi- 
tions of high and low temperatures, great care must be 
exercised in the selection of proper blocks, since rela- 
tively few will meet these requirements. 

When such conditions must be met, blocks especially 
treated for the purpose are available, but even they must 
be laid in asphalt or mastic and similarly coated. A 
tongue-and-groove type of block should be avoided 
under these circumstances; rather use straight-edge 
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blocks, laying them similarly to the acid-type brick pre- 
viously described and illustrated. This allows for alter- 
nate expansion and contraction. 

In spite of the precautions outlined, if a building is to 
be idle for any length of time, with the heat turned off, 
special provisions must be made, for moisture is bound 
to get in. The best and easiest way to take care of this is 
to remove one or two rows of blocks, depending upon 
the area involved, all around the edge where floors and 
walls meet. Failure to do this will result in heaving and 
cracking, and the floor may even require re-laying. 
Where the floor area amounts to several hundred feet, 
rows should be removed from center areas also—leaving 
only squares with free edges that may come and go. 


COMPOSITION COVERING FOR Woop FLoors 


Wood flooring, whether matched, plain, or block, can 
be successfully gone over with a covering or patcher 
somewhat similar to that used for concrete. For this 
purpose a mixture composed of one part portland ce- 
ment, two parts fibrated asphalt emulsion, and three 
parts clean sharp sand should be used. Here, as in con- 
crete work, it is essential that the floor be thoroughly 
cleaned and dried before application is made. Loose 
boards or blocks must be firmly nailed or placed, and all 
wide cracks, valleys, and depressions filled in with the 
mixture and allowed to set before the finished screeded 
covering is placed. For this work it is quite important, 
if sea sand is used, to make sure that it is free from salt. 

Application should be made as quickly as consistent 
with good workmanship, using screed boards and straight 
edge and a minimum of troweling—only enough to make 
for a finished surface, consistency of the mix being 
plastic. Another point of importance is that roller or 
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HE SERRIED ranks you see 

[ in the photograph are rows 
of Scalcones, paper containers 

for milk, orange juice, etc. They 
are just about to be dipped in 
paraffin, the idea being to coat 
them inside and out. That makes 
them leakproof. Also, by applying 
this coating at 190 deg. F., sterile 
packages are assured. Which is 
important. The machine holds each 
container in the paraffin less than 
one minute, but for nearly three 
minutes thereafter, it is twisted 
and turned every which way while 
the wax hardens, thereby insuring 
a double coating around the bottom 
bead and at the side joint. The 
smaller of the two instruments 
under the bright light is just what 
you would expect it to be—an in- 
dicating thermometer that shows 
paraffin temperature at any given 
time. This instrument is standard 
equipment on the machine, but 
“standard” is not enough for the 
Sheffield Farms Co., Inc., in one 
of whose dairies this photograph 
was taken. Hence the indicating 
thermometer’s big brother, a re- 
cording thermometer. Apparently 
the management feels it must know 
what went on all of the time, if it 
is to have any assurance of getting 
the sterile, leakproof container it 
must have. Have you taken out 
insurance on your product? 
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trowel be kept wet. Floor should be kept moist for 24 
hours to retard drying out. 


MISCELLANEOUS 


When general wear is a big factor and flooring must 
at the same time be kept as light in weight as possible, 
a pressed asphalt-asbestos planking, made up in thick- 
nesses of 3 in. and upwards—is proving economical. 
This planking may be had in key, tongue-and-groove, or 
plain edge, and is nailed in place like conventional wood 
flooring. The use of this type of flooring, however, must 
be restricted to runways and places where wear is quite 
uniform, as in trucking aisles and around light machines. 
Such flooring will not stand up well under sudden im- 
pact, sharp objects, or excessive heat, without leaving 
indentations. In general, these indentations are ironed 
out under traffic, and under some conditions this is not 
objectionable. 

Acid-resisting and damp-proof qualities are the out- 
standing features of this type of floor, which, inci- 
dentally, can be had in tile or block form, if preferable. 
When used to withstand acids, all joints must be sealed 
with mastic or an acid-proof cement. 

A floor plank recently developed is of leather-fibre 
composition. It is being used to some extent in the shoe 
industry. The boards are nailed into position as in reg- 
ular wood flooring, are said to be acid-resistant. 


CONCLUSION 
Maintenance of floors is so important that I recom- 
mend regular, systematic inspection and records. The 
procedure may be identical to that outlined for roofs in 


my article, “Industrial Roof Maintenance,” in the May, 
1932, issue of Maintenance Engineering. 
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for Induction Motors 
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Three- phase delta series and parallel 


connections, twelve to ei ghteen poles 


OR THE proper method of connecting the leads 
Hh the line, Table IV of the article in the July, 1932, 

issue (Maintenance Engineering) should be re- 
ferred to. Correct group arrangement and _ polarity 
are given in Table I in the November issue; this table 
should be used with the instructions given in the article 
in the January, 1933, issue. 

For twelve poles there are four possible dual-voltage, 
three-phase delta, schematic-line diagrams: (1) series 
and two-parallel delta, Figure 1; (2) two-parallel and 
four-parallel delta, Figure 2; (3) three-parallel and six- 
parallel delta, Figure 3; (4) six-parallel and twelve- 
parallel delta, Figure 4. These four diagrams also pro- 
vide means for obtaining all the possible single-voltage, 
three-lead connections: series, two-, three-, four-, six-, 
and twelve-parallel delta. 

For example, to convert Figure 1 to a single-voltage, 
three-lead diagram, change the numbering on the tops 
of groups 16 and 19 to 31, instead of L4 and L7; on 
groups 78 and 21 change the L5 and L8 to 32; in the 
A phase at the tops of groups 14 and 17 change L6 and 
L9 to 33. Result, a series delta three-lead diagram. 

To convert Figure 2 to a two-parallel, three-lead, 


Dual-Voltage Connections 


single-voltage diagram, the simplest method would be 
to connect L4 and L7/ together, likewise connecting L5 
to L8 and L6 to LY. Or, the bottoms of groups 7 and 
10 can be renumbered as 24, likewise renumbering the 
bottoms of groups 25 and 28, 9 and 12, 27 and 30, 5 and 
8, 23 and 26. These numbers should be added in red ink 
in order to avoid confusion with the standard dual- 
voltage markings. 

This procedure can be applied to Figure 3 in convert- 
ing it to a three-parallel, three-lead, single-voltage dia- 
gram, by renumbering the tops of groups now marked 
L4 and L/7, L5 and L&, L6 and LY. Figure 4 can be 
converted to a six-parallel, single-voltage connection by 
following the same method. It is necessary only to re- 
member the rule for connecting the proper pair of leads 
together in each phase for the series or high-voltage 
connection as applied to dual-voltage connections. 

The four- and twelve-parallel, single-voltage connec- 
tions are somewhat different. For example, consider 
Figure 2 for conversion to a single-voltage, four-parallel 
connection. Two rings should be used. The L/ ring 
would have all L1, L6, and L7 points connected to it; to 
the L2 ring would be connected L3, L5, and L9 points. 

For the twelve-parallel connection of Figure 4 the 
same procedure would be followed. Only three rings 
would be required, since no jumpers are left. 

From these data it is obvious that it is necessary only to 
remember the rules for connecting the nine leads of the 
dual-voltage diagrams, or to use Tables II, III, and IV 
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Figure 1. Three-phase, twelve-pole, series Figure 2. 


and two-parallel delta diagram 
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Three-phase, twelve-pole, two- 
parallel and four-parallel delta diagram 







Figure 3. Three-phase, twelve-pole, three- 
parallel and six-parallel delta diagram 
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(July issue), and either re-mark the diagram with red 
ink, or connect the proper points together inside the 
motor. If desired, new single-voltage, schematic, three- 
lead diagrams can be constructed. 

For fourteen poles there are only two diagrams: (1) 
series and two-parallel delta, Figure 5; (2) seven- and 
fourteen-parallel delta, Figure 6. These two diagrams 
are arranged to provide four connections: series, two- 
parallel, seven-parallel, and fourteen-parallel delta. 

For the sixteen-pole, delta group there are four dia- 
grams: (1) series and two-parallel delta, Figure 7; (2) 
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two-parallel and four-parallel delta, Figure 8; (3) four- 
parallel and eight-parallel delta, Figure 9; (4) eight- 
parallel and sixteen-parallel delta, Figure 10. These 
four diagrams make possible five different single-voltage 
connections or four possible combinations for dual- 
voltage windings. 

There are three dual-voltage diagrams for eighteen 
poles: (1) series and two-parallel delta, Figure 11; (2) 
three-parallel and six-parallel delta, Figure 12; (3) 
nine-parallel and eighteen-parallel delta, Figure 13— 
making a total of six single-voltage connections. 
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Figure 4. Three-phase, twelve-pole, six- 
parallel and twelve-parallel delta diagram 
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As explained in previous articles in this series, the 
dual-voltage diagrams are arranged where possible to 
take full advantage of the equalizing properties of par- 
allel connections and to permit the addition of equalizing 
jumpers. 

Consider Figure 2, the two-parallel delta connection. 
When leads L4 and L/ are connected together, they 
form an equalizing jumper; other such jumpers can be 
applied by connecting together jumpers 1 and 2, 3 and 4, 
5 and 6, 7 and 8, and so on. Or, by referring to pre- 
vious articles in this series, full data will be found for 
equalizing any diagram possible to equalize. 

All of the dual-voltage, schematic, connecting dia- 
grams presented in this series have small numerals or 
letters placed at the top and bottom, or beginning and 
ending, of each pole-phase group, to insure the jumpers 
being applied in the proper manner. Also, each group 
is numbered to make it easy to segregate the groups 
into phase-groups, and so on. To make full use of 
these diagrams a number of small tags should be 
made up and marked to correspond with the numbering 
of the diagram to be used. 

After the coils have been connected in series in each 
pole-phase group, or stubbed up, the top leads of each 
group should be bent up or away from the center of 
the bore; the bottom or finishing lead of each group 
should be bent in towards the center of the bore. Then 
the top and bottom leads of each group will be sepa- 
rated, and the winding is ready for tagging. 

To illustrate the method of tagging a winding, con- 
sider first a two-phase series and two-parallel diagram, 
such as that shown in Figure 9 of the ten-pole group of 
the article in the October issue. (This diagram is re- 


produced here as Figure 14.) In accordance with the 
rules for dual-voltage, schematic-line diagrams, the two 
phases have been separated into two groups. Therefore, 
when applying tags, it will be advisable to follow through 
one phase at a time. 
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Starting at group 7 in the A phase, place a tag marked 
L1 on the top lead, and a tag marked I on the bottom 
lead of group 1. (When tagging a winding the lead 
groups as 1, 2, 19, and 20 of Figure 14 should be se- 
lected in the first position for bringing out the leads 
through the frame to the terminal box. All numbering 
should be in a clockwise direction, with the observer 
facing the lead end of the winding.) 

Skip one group to pick up the next A-phase group, 3; 
place a tag marked 2 on the top lead and a tag marked 1 
on the bottom lead. Proceed to group 5 and tag the top 
lead 2, bottom lead 3. Thus the groups are picked up 
in the order indicated in Figure 14. Remember that 
the top lead of each pole-phase group is the first lead 
encountered when counting clockwise around the wind- 
ing, facing the lead end. 

After marking the last A-phase group, 19, in Figure 
14, return to group 2 and start the B phase, following 
the same procedure as with the A phase. Each group 
will have two tags attached to it, and the cable jumpers 
are applied to connect like-numbered leads together, as 
leads 1-1 on groups / and 3, leads 2-2 on groups 3 and 5, 
and so on. 

The use of small tags to locate leads and jumpers ac- 
cording to the markings on these diagrams will be a 
time-saver, since the chances of making wrong connec- 
tions are practically eliminated, and the connecting up 
becomes a routine of picking up like numbers. 

The procedure followed in applying marking tags to 
a three-phase star or delta schematic-line diagram is, in 
general, the same as for two-phase windings, except that 
two groups are skipped, and groups J and 4, and so on, 
are tagged first for the B phase. For example, in Figure 
1 of this article, groups 1, 4, 7, 10, 13, 16, 19, 22, 25, 
28, 31, and 34, in the B phase, would be tagged first. 
Then start on group 3 for the C phase, or the groups to 
the left of the B-phase groups. The A phase would be 
started on group 35 and finished on group 32. 
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Will Radiators Operate Below Boiler 
Level? 


Is it possible to operate successfully one or more 
steam radiators placed anywhere up to 10 ft. below 
the level of the boiler? This is not a vacuum system 
and we do not want to install pumps to return the 
condensate to the boiler. C.H.—Baltimore. Md. 


I‘ IS possible to operate any number of steam radi- 
ators placed up to 10 ft. below the boiler water level. 
Two methods are in general use. The pressure of the 
condensate discharged from the radiators will determine 
which of these two methods should be chosen. They are 
known in the terms of one prominent manufacturer of 
return traps as the “Simplex” and the “Duplex” 
systems. 

If the pressure at the condensate receiver from the 
radiators is sufficient to lift the water at least 3 ft. above 
the boiler water line the Simplex system may be used. 
If such pressure is not available the Duplex system 
should be used. 

With the Simplex system the pressure of the steam 
in the radiators forces the condensate in the closed 
receiver up to the receiving bowl of the return trap. 
When the receiving bow] tilts so that it over-balances 
the weight it opens the valve on the live steam line. It 


QUESTIONS and ANSWERS - 


Conducted byG. 


A.VAN BRUNT 


is important that this line be run direct from the boiler 
and not be tapped into some steam line where the pres- 
sure may be affected by friction losses. When the trap 
dumps, the equalized steam pressure plus the static 
hydraulic head allow the condensate to flow into the 
boiler by gravity. The condensate feed line must enter 
the boiler below the water line, and is often connected 
into the blow-down line. It should be observed, how- 
ever, that with certain pressures extra heavy piping is 
required in some states in blow-down lines; if this is 
the case such piping should be provided up to and 
including the check valve. 

With the Duplex system a pumping trap is added. 
This is a three-valve trap installed below the receiver. 
Live steam is admitted through one of the three valves 
when the trap dumps, forcing the condensate up to a 
second receiver. The second receiver is mounted above 
the return trap which is connected the same way as in 
the Simplex system. Harry M. Sprine, Milford, N. J. 


DIFFERENCE of 10 ft. in elevation will not in the 
least hinder the performance of the radiators, pro- 
vided they are properly installed. If the installation is 
a new one I would recommend a “one-pipe” system with 
each radiator equipped with an air bleeder valve, prefer- 
Continued on page 32 








ANSWERS 


Lubricant for Current-Conducting 
Bearings 


Can readers tell me what would be the best lubricant 
to use in high-speed roller bearings which also serve as 
conductors in a 40-volt d.c. system? At present I am 
using a medium grease, but when cold it decreases the 
conductivity to the extent of making proper operation 
impossible. Would the use of a graphite grease increase 
the conductivity? Would it be likely to injure the bear- 
ings, or cause trouble? A.S.—Belmont, Calif. 


Rewinding Magnetic Separator 


A 230-volt magnetic separator had to be replaced 
because it began to allow pieces of iron to go by, but 
we wish to repair it for emergency use. The name- 
plate is marked Shunt Wound. Each of the four 
coils is covered with a brass ring, and all are con- 
nected in series. When tested separately coils 2 and 
3 seem to be weaker than the other two. The strong- 
est part of the magnet is the rings between, coils 1 
and 2, and 3 and 4; the center ring, over which most 


WANTED 


of the stock passes, 1s the weakest point. How can 
I determine where the trouble is? Would rewinding 
these coils with finer wire and connecting them in 
parallel with opposite polarities next to each other 
be advisable? Would two large coils give greater 
magnetic strength than four smaller ones? 
A.U.—Kansas City, Kan. 


Divided Responsibility Leads to 
Arguments 


Repairs and upkeep of production machines are 
handled by the machine shop, which is a division of 
the production department. Lubrication and adjust- 
ment of machines, and servicmg of all other equip- 
ment is in charge of the maintenance department. 
When machines develop trouble there is frequently 
much “buck-passing.” Sometimes it is impossible to 
fix responsibility for breakdowns because two de- 
partments are involved. Doubtless other readers 
have faced this problem, and I wish they would tell 
me how they solved tt. J.M.B.—Cleveland, Ohio 
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Flow Meter 





Area type for measuring the flow of 
fluids, such as heavy oils, chemicals, 
foodstuffs, etc. Meter body is installed 
directly in pipe line, avoiding the use of 
seals and auxiliary piping between 
meter body and pressure taps. The 
range of the meter is adjustable by add- 
ing weight to the piston cup, and by 
installing a different size orifice sleeve. 
Large piston area (5 sq.in.) enables 
meter to operate with low total pres- 
sure drop in line, and yet respond to 
any changes in flow conditions. Meter 
body furnished with either a steam 
jacket or radiation jacket, depending 
upon application. The receiving meter, 
obtainable in three types, can be located 
at a remote point from the meter body. 
The Brown Instrument Co., Philadel- 
phia, Pa. 


Speed Reducers 


Twin ratio units for applications 
where only a fast and slow speed are re- 
quired, and for use in conjunction with 
transmission units which do not have 
speed changes within the desired limits ; 
herringbone gear design is _ used. 
Palmer-Bee Co., Detroit, Mich. 


Splash Proof Motor 


Especially designed for use in brew- 
eries, dairy plants and similar places 
where water or other liquids may be 
splashed on the motor. “Ideal” motor 


is also suitable for use where equip- 
ment is frequently washed down with a 


MAY, 1933—VOLUME 91, NUMBER 5 + 


-FQOUIPMENT NEWs-: 


hose, since water striking it in any man- 
ner will not wet the motor winding. 
Standard induction motor using special 
bearing brackets, with baffles placed in 
air ducts to prevent all spray from en- 
tering motor. Made in all sizes from 
1 to 200 hp., as squirrel cage induction 
motors, meeting all classifications of 
torque and inrush requirements. Avail- 
able as across-the-line motors up to 200 
hp., and also supplied as unity (100 per 
cent) or 80 per cent leading power fac- 
tor induction motors in all sizes. The 
Ideal Electric & Mfg. Co., Mansfield, 
Ohio. 


Die Head for Pipe Machines 


No. 706, designed for use with old 
6-in. machines, takes all pipe sizes from 
1 in. to 6 in. and bolts from in. to 6 in. 
Regularly calibrated for Briggs Stand- 
ard, but can be marked specially to suit 
customer. Micrometer adjustment for 
over- or undersize threads. 

Threading dies are high-speed steel, 
5 to a set, and of small segmental type, 
mounted in holders. Single segments 
are replaceable. Die-holders are hard- 
ened and ground steel. Head is equipped 
with single high-speed cutting blade 
mounted on gibbed slide, screw oper- 
ated. Pipe is supported by three-jaw, 
universal centering guide when being 
cut-off. Centering guide is bar oper- 
ated and self-locking. Reaming and 
chamfering are accomplished in one 
operation. Oster-Williams, 520 North 
Michigan Ave., Cleveland, Ohio. 


Battery 


“Brown Compensated Air Cell.” De- 
veloped for use with the “Brown Poten- 
tiometer.” Has a constant current out- 
put, and a life of over 24 yrs., eliminat- 
ing frequent standardizing. Brown In- 
strument Co., Philadelphia, Pa. 


Truck 


For use in small plants where loads 
average 2,000 lb. Specifications as fol- 


lows: Battery, 12 cells, “Exide,” 3 XH- . 


19 plate; length, 75 in.; width, 33 in.; 
platform height, 19 in.; platform, 58x33 
in.; turning radius, 84 in.—to operate in 
52-in. intersecting aisles. _Two-wheel 
steer. Wheels, 15-in. diameter, rubber 
tired. Worm drive equipped with 
General Electric motor. Capacity, one 
ton. Weight, with battery, 1,300 Ib. 
Crescent Truck Co., Lebanon, Pa. 





Valve 


“Unitite’, may be used as straight- 
way, three-way or four-way. Two inlet 
ports are provided to facilitate piping. 
Valve disk seats on valve bonnet; both 
may be reground without removing 
valve body from pipe lines, or disturb- 
ing pipe connections or valve mount- 
ing. Renewals can be made by re- 
moving socket-head cap screw. . Be- 





tween reversals, disk rotates on two 
eccentric points while in contact with 
the seats. Circular lines of contact or 
scoring do not develop; both disk and 
seat wear uniformly across their full 
diameter, assuring permanent tightness. 
Packless, with simple arrangement for 
lubrication of moving parts. Valves 
are suitable for air, oil or water at 
pressures up to 250 Ib. per sq.in. Hanna 
Engineering Works, 1765 Elston Ave., 
Chicago, Ill 


Airbrushes, Coating, Drying 
and Finishing Equipment 
An electric gun (Type F674) for 

applying paraffin, cement, asphalt, 


waxes or other materials requiring up 
to 300 deg. F. at 10 to 20 lb. pressure 





i 


is now available. Multicolor airbrushes 
(Types F558-9) allow controlled 
simultaneous or consecutive application 
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of 2, 3, or more colors. Automatic air- 
coating and drying machines (Types 
F632-5 and F2855-960) finish a wide 
variety of small parts or units with 
either hot or cold material. Automatic 
airpainting equipment (Types F638-4 
and F638-10) is suited for finishing 
metal stampings, and other irregular 
shaped objects and parts. Automatic 
wax aircoating machines (Types F2831 
and F2848) apply paraffin or any other 
hot material to cups, cans, pails, con- 
tainers, and flat sheets of paper board 
or other material. Paasche Airbrush 
Co., 1909 Diversey Parkway, Chi- 
cago, IIl. 


Motor 


One hundred horsepower, 12-in. diam- 
eter, for direct-mounted grinding 
wheels, saws, cutter heads, etc., where 





diameter and peripheral speed of cut- 
ting tool must be held to a minimum. 
The Louis Allis Co., Milwaukee, Wis. 


Temperature Indicator 


The “Electrotemp” employs a Wheat- 
stone Bridge principle. Voltage is sup- 
plied to the bridge from 110-volt, 
60-cycle, a.c. Sensitive search coils are 
located at the points where temperatures 
are to be measured. Provision is 
made for easy calibration. Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Photoelectric Cell 


Requires no battery or other source of 
voltage. “Visitron Type F2” is suitable 
for use with current-indicating meters, 
for light-intensity measurements, or 
with sensitive electromagnetic relays 
without vacuum tube amplification. 

Sensitive disk is mounted in polished 
durable metal case 2} in. in diameter, 
ve in. thick, hermetically sealed. Ter- 
minal studs for electrical connections 
and mechanical mounting project from 
rear of cell to facilitate use in manu- 
factured assemblies, instruments or ex- 
perimental work. 

Notable characteristic is the high 
current produced at low light levels, 
current response being substantially 
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linear for low values of illumination 
and with low external circuit resistance. 
G-M Laboratories, Inc., 1731 Belmont 
Ave., Chicago, IIl. 


Sound-Isolating Base for 
Motors 


Employs special isolating material de- 
veloped by General Electric, inclosed 
and mounted to give long life and free- 
dom from damage. Floating members 
are suspended on isolating material. 
Adjusting screw moves motor for belt 
adjustment. Base installed as a unit. 
Stiffness of sound-isolating material is 
sufficient to maintain motor alignment 
for any reasonable belt tension. Guide 
washers in machined grooves are used 
with belt-adjusting feature to maintain 
motor alignment. Bases are available 
for the following motor ratings and 
speeds: Polyphase induction motors of 
1 to 50 hp., 900 r.p.m.; # to 30 hp., 
1,200 r.p.m.; 1 to 3 hp., 1,800 r.p.m.; 
single-phase motors of 4 to 2 hp., 900 
r.p.m.; 4 to 2 hp., 1,200 r.p.m.; 1 to 5 
hp., 1,800 r.p.m. General Electric Co., 
Schenectady, N. Y. 


Time Delay 


For use where a short time delay is 
desirable, and where rapid, but not in- 
termediate, recycling is required. 
“Dunco” Type TD-7. Delay unit con- 
sists of a hot-wire member, a bow mem- 
ber, and two adjustable, fixed contacts, 
all mounted on an insulated base 7 in. 
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x 3 in., and 14 in. deep. Rated to carry 
and break 2 amp. at 110-volt a.c., or 
4 amp. at 115 volts d.c., non-inductive 
load. For loads in excess of these rat- 
‘ngs a suitable auxiliary relay can be 
supplied. The unit is designed for de- 
lays from 1 to 5 seconds. Changes in 
timing can be accomplished by altering 
the position of the adjustable fixed con- 
tact members. Struthers-Dunn, Inc., 
139 N. Juniper St., Philadelphia, Pa. 


Variable Reducer 


Self-contained, running in a bath of 
oil, compact. Gives infinite speed con- 
trol from zero to any desired speed. 
“Johnson” reducer uses visible control, 
is quickly manipulated, stops almost in- 
stantaneously. Strictly mechanical. 
Reducer does not operate under sliding 
or rolling friction. Noiseless. Capacity 





The Smith 


ranges from 1 hp. up. 
Power Transmission. Co., Penton Bldg., 
Cleveland, Ohio. 


Flexible Waterproof Cloth 


Resistant to water, oil and most clean- 
ing compounds. Called “Revolite.” 
Made in several different weights, and 
available in a variety of metallic fin- 
ishes, patent leather, and printed de- 
signs. Applicable as a packaging ma- 
terial for covering or lining wood or 
cardboard containers. Bakelite Cor- 
poration, 247 Park Ave., New York, 
nN. x. 


Controllers for Synchronous 
Motors 


All standard lines of General Electric 
synchronous motor control have been 
superseded. Included in this control 
equipment are relays for automatically 
applying and removing field excitation, 
and for protecting the stator and 
amortisseur windings under all operat- 
ing conditions. 

A relay known as the “slip-frequency 
field-application” automatically supplies 
field excitation when the motor reaches 
a predetermined speed near synchron- 
ism. By simple adjustment, this relay 
can be set to apply field at any speed 
from 92 to 99 per cent of synchronous 














speed. Motor controls are also provided 
with a power-factor field-removal relay, 
which automatically removes field when 
motor drops out of synchronism. Two- 
element temperature relay protects 
stator windings, and a _ temperature 
squirrel cage protective relay safeguards 
amortisseur windings under all operat- 
ing conditions. General Electric Co., 
Schenectady, N. Y. 


Circuit Breaking Plugs and 
Receptacles 


For 20-amp., 250-volt d.c., 460-volt 
a.c. heavy-duty service. Small, light- 
weight, fully enclosed, with cadmium 
plated heavy-gage, drawn steel housings. 
Suitable for use with all types of port- 
able equipment of 110-volt rating 
and up. 

A wide range of receptacles is avail- 
able, each style in two forms, either 
with male or female contacts, also re- 
ceptacles for flush mounting with brass 
plates. The Pyle-National Co., 1334 
North Kostner Ave., Chicago, II]. 


Self-Priming Pump 


Self-priming, single - suction pumps 
available in two types; on sump service 
the open-type impeller is used; for 
services where clear liquids are pumped, 





the inclosed impeller is supplied. Self- 
priming device is mounted as integral 
part of pump casing. Sizes up to 450 
g.p.m., and for heads up to 150 ft. Buf- 
falo Pumps, Inc., Buffalo, N. Y. 


Cable 


Insulated with “Glyptal-treated” cloth, 
and capable of resisting oil and with- 
standing high temperatures and severe 
mechanical strains. Available in all 
types. Suitable for low- and medium- 
voltage leads, apparatus cable, trans- 
former leads, leads for coils and con- 
trol devices. General Electric Co., 


Schenectady, N. Y. 
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Power Fuse 





For outdoor or indoor service, with 
interrupting capacity up to 600,000 kva. 
“De-ion” fuses are available in three 
voltage ratings—7,500, 15,000 and 23,- 
000 volts—with renewable fuse elements 
in standard current steps ranging from 
5 to 200 amp. Interrupting capacity 
varies with voltage ratings only. On 
basis of 3-phase power, standard volt- 
age ratings of 7.5, 15 and 23 kv. have 
interrupting capacities of 325,000 kva., 
500,000 kva. and 600,000 kva. respec- 
tively. Fuses may be renewed in the 
field. Only refills need be stocked. 
With slight modifications existing fuse 
mountings with 3-in. bolt circles may be 
used. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


Portable Bag Stacker 


For piling raw sugar, cement, plaster, 
baled hay, pulp lap, or any bagged ma- 
terial. Operates at a maximum angle 
of 45 deg., and has a maximum dis- 
charge of 18 ft.; minimum discharge is 
8 ft.; loading height at foot end approxi- 
mately 12 in. from floor level. Standard 
equipment includes reversible switch, 
so that bags may be either piled or piles 
broken down. 

The carrying apron is made up of 
hard-wood flights assembled in apron 
style on two matched strands of malle- 
able roller chain. Every fourth flight 
is equipped with a long hard-wood lift- 
ing block to prevent bags from sliding 
back when stacker is raised to its maxi- 
mum height. Power furnished by a 3-hp. 
ball-bearing electric motor, operating at 
1,200 r.p.m., and fitted for three-phase, 
60-cycle, any voltage alternating cur- 
rent. Boom is raised and lowered by 
means of an easily operated capstan and 
hand crank; including cable drum, spur 
gears, sheaves and galvanized steel 


cable.’ Swivel castors, 6-in. diameter at 
loading end—36-in. x 6-in. steel wheels 
at discharge end. Overall length of unit 
about 27 ft., width, 74 ft. Overall height 
when boom is lowered, 7 ft. 4 in. 
Weight, about 4,300 lb. Made in vari- 
ous lengths, widths and weights to suit 
individual conditions. Can also be 
furnished with self-propelled unit if de- 
sired. The Jeffrey Mfg. Co., Columbus, 
Ohio. 


Heater-Humidifier 


Automatic controls regulate humidity 
and heat. Made in three sizes with 
heating values from 312 to 596 sq.ft. 
of radiation. The smallest size will 
evaporate up to 44 gal. of water per 
hour; the largest, 94 gal. of water per 
hour. Electric motorized valve controls 
flow of water; reducing valve controls 
water pressure; water strainer prevents 
entrance of foreign matter into the 
valve; “Pressuretrol,” a device which 
holds back operation of the fan and 
humidifier until the steam has com- 
pletely circulated through the unit; pet- 
cocks to control the volume of water 
required for the necessary humidifica- 
tion; copper drip pan for overflow. 
B. F. Sturtevant Co., Hyde Park, 
Boston, Mass. 


Electric Steam Generators 








Small electrically 


steam boilers, 
heated, in capacities of 4 to 8? boiler 
horsepower (2 to 90 kw.); for quick 
production of process steam on demand. 
Commonwealth Electric & Mfg. Co., 
83-105 Boston Street. Boston, Mass. 


Capacitor Motor 


Resilient-mounted, single-phase capac- 
itor motor equipped with small disk-type 
thermostat mounted on the motor frame. 
The thermostat opens the supply circuit 
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when the motor temperature approaches 
a dangerous value, and automatically re- 
starts the motor as soon as it cools down. 
Some design features are: large oiling 
system, a transfer switch tested to a mil- 
lion and a third operations, and a motor 
shaft that, it is said, will not “whip” 
under load. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


Forced Draft Indoor Cooling 
Tower 


Cools and recirculates water from 
Diesel engines, compressors, heat ex- 
changers and other types of water 
jacketed and water cooled equipments. 
Especially recommended for use in con- 
gested districts of large cities, and in 
buildings of more than average height 
where installation of standard roof- 


mounted atmospheric cooling towers 
would be difficult. 


Binks Type “FD” 








tower may be located adjacent to ma- 
chine or unit with which it is to be used 
in any section of building. Supplied in 
sizes handling from 5 to 50 gal. per min. 
Binks Manufacturing Co., 3114 Carroll 
Avenue, Chicago, III. 


Electric Screwdriver and 
Nut Setter 


For automatic setting of machine and 
wood screws, bolts or nuts, in quantities 
in production, or on assembly lines. 
Outside diameter, 2 in.; weight, 33 Ib. 
Has automatic pressure clutch, addi- 
tionally adjusted through graduated 
scale, and efficient low-current-consum- 
ing fan-cooled universal motor. “Resis- 
tex” insulated throughout. Stationary 
centering sleeve with self-centering bit 
provides adjustment for all types of 
screws and nuts, preventing damage to 
head. United American Bosch Corp., 
Springfield, Mass. 
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Hydraulic Generator 


Variable-delivery type. ‘“Welco” de- 
sign is high-pressure radial pump with 
delivery volume control operable either 
by screw pressure, or plunger 


cam 





movement. Neither oil storage tank nor 
relief valve is required, the mechanical 
analogy most applicable being that an 
annular column of oil is used as a rack 
and the pump functions as a pinion, 
meshing with the rack in variable 
ratios. Pump can be made to operate at 
any pressure up to 5,000 lb. per sq. in. 
Unit contains only seven moving parts 
with anti-friction bearings wherever 
practicable. Unit is driven by constant- 
speed motor and is automatically pro- 
tected against overload or shock. Re- 
versal of work-operating piston can be 
controlled electrically or mechanically. 
B. A. Wesche Electric Co., 1622-1628 
Vine St., Cincinnati, Ohio. 


Waterproof for Concrete 


“Stearox 30,” stearic acid water- 
proofing paste, said to contain 30 per 
cent stearic acid. Elimination of am- 
monia, calcium, potassium and other 
mineral salts without loss of efficiency 
also claimed. Master Builders Co., 7016 
Euclid Ave., Clevland, Ohio. 


Dial-Type Indicator 


Mechanically-operated, direct-reading 
dial gage designed to measure accu- 
rately rate of flow and differentials— 
may also be used to show liquid levels 
in tanks. Dial has large, distinct figures, 
and can be furnished with calibrations 
of inches differential or in gal. per min. 
of flow, or other direct readings for 
flow service. Indicator is actuated by a 
metal bellows located in small chamber 
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in rear of dial case. Built for 250 lb. 
per sq. in. maximum working pressure 
and for differential pressures ranging 
from 5 in. of mercury to 25 Ib. Accurate 
within 145 per cent. Indicator may be 
operated from any standard orifice, 
Venturi tube, nozzle, or other means of 
creating a pressure differential. Morey 
& Jones, Ltd., 922 S. Hemlock St., Los 
Angeles, Calif. 


Emergency Lighting System 


“Keepalite” is a low-voltage system 
designed to furnish light protection for 
an area of 10,000 sq.ft., either in one 
large area or a group of adjacent 
rooms. Particularly suitable for en- 
gine or power rooms of_ industrial 
plants. Compact and _ self-contained. 
Consists of 12-volt “Exide” battery with 
capacity for 22 amp. for a period of 
two hours, automatic relay, battery 
charger, switches and signal, all encased 
in metal cabinet 33x10x16 in. Can be 
mounted on wall or shelf. The Electric 
Storage Battery Co., 19th St. & Alle- 
gheny Ave., Philadelphia, Pa. 


Regulator for Combustion 
Control 


For smaller and medium size boiler 
plants. Worked by means of pressure. 
Employs a 4$-in. cylinder, has an oper- 
ating arm with 12-in. travel. Pilot valve 
on top causes sensitive, positive control 
of steam pressure within close limits 
under all boiler loads, and a compensat- 
ing feature prevents “over-travel.” 
Power exerted by this regulator is 
ample for even the heaviest dampers, 
and once properly set will handle fir- 
ing valves, air dampers, and auxiliary 
equipment in synchronism. Suitable for 








controlling’ boilers operating under 
steam pressure from 3 to 450 lb. per 
sq.in. Morey & Jones, Ltd. 922 S. 
Hemlock St., Los Angeles, Calif. 

* Trade Literature, advertising page 29 








